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Conventional Dacryocystorhinostomy Versus Endonasal Dacryocystorhinostomy 
-A Comparative Study 


Saroj Gupta, Rashmi Goyal, A.S.Thakur, Harpal Singh 


Department of Ophthalmology, People’s College of Medical Sciences and Research Center, Bhanpur, Bhopal-462010 (MP) 


Abstract: 

The objective of present study was to compare the results of endonasal endoscopic dacryocystorhinostomy and 
external dacryocystorhinostomy. It was a prospective non-randomized study. Forty consecutive patients having complaints 
of watering with complete naso lacrimal duct obstruction were selected for the study. Dacryocystography was done in all 
the cases. Selection of type of operation was left to the patient’s choice. All patients had preoperative counseling and both 
the procedures were explained in detail with their advantages and disadvantages. Twenty patients underwent endonasal 
dacryocystorhinostomy and twenty had external dacryocystorhinostomy Silicon intubation was done in all cases of endonasal 
dacryocystorhinostomy for three months after surgery. The final follow-up was done at 12 months after surgery. The 
patency of lacrimal passage was confirmed by syringing and patients were questioned about their symptoms. There was no 
significant difference in the results of both surgeries. The complication rate in both groups was almost equal. Thus we 


came to the conclusion that these two different dacryocystorhinostomy techniques are acceptable alternatives. 


Key Words:Chronic dacryocystitis, External dacryocystorhinostomy, Endonasal endoscopic dacryocystorhinostomy 


Silicon intubation. 


Introduction: 

A persistent symptomatic naso lacrimal duct 
obstruction is a very common affection sparing no 
specific age group. Many surgeries have been advocated 
for this malady starting from dacryocystectomy to 
dacryocystorhinostomy (DCR) with placements of 
various implants and tubes. Still DCR is the most 
accepted procedure today. It can be done with external 
(Ex) or endonasal (En) access. The basic indication is 
same in all cases and either route can be used. 

ExDCR was first described by Toti in 1904 and 
is the most widely practiced procedure. The advent of 
the nasal endoscopes brought fresh consideration to 
lacrimal sac surgery. It became possible to approach 
the operation area from nasal side, thereby, avoiding 
facial scarring and unnecessary dissection of both 
orbicularis oculi and orbital periosteum. Thus, 
endoscopic surgery provided a new alternative for the 
treatment of naso-lacrimal duct obstruction. This 
approach was proposed by Caldwell as farback as 1893 
and developed by West (1910). In 1989 Mc Donogh 
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& Meiring did first endoscopic transnasal DCR. There 
is considerable difference in opinion regarding 
success rate of ExDCR and EnDCR. This study was 
carried out to compare the results of External DCR 
with Endonasal DCR. (Tarbet & Custer, 1995; Eloy 
et al, 1995; Nalgirkar & Sulache, 2005; Hartikainen 
et al, 1998). The aim of present study was to compare 
the success rate of EnDCR with ExDCR. 


Material and Methods: 

We performed a clinical prospective study 
of 40 patients with diagnosis of naso- lacrimal duct 
obstruction admitted in our hospital from January ‘06 
to December ‘07. Preoperatively a detailed 
ophthalmic and ENT examination was carried out to 
rule out any other coexisting nasal pathology. 
Preoperative investigations included a complete 
heamogram, blood sugar, bleeding and clotting time 
etc. Dacryocystography was done in all cases and 
those having good lacrimal sac outline with 
obstruction in naso lacrimal duct were selected for 
the study. 

Selection of type of operation was left to the 
patient’s choice. All patients had preoperative 
counseling and both the procedures were explained 
in detail with their advantages and disadvantages. A 
total of 20 patients were enrolled by simple 
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randomization in the ExDCR group and 20 patients 
in the EnDCR group. There was predominance of 
female over male patient (31:9) and age ranged from 
5 to 65 years. 


Table I: Showing age distribution. 


Age in years No. of cases 

(5 to 65) ExDCR EnDCR 
1-10 1 1 
11-20 - - 
21-30 4 6 
31-40 5 4 
41-50 7 8 

51 & above 3 1 
Total 20 20 


Table II: Showing sex distribution. 


Group Male Female Total 
ExDCR > 15 20 
EnDCR 4 16 20 
Total 9 31 40 


Table III: Showing clinical picture of chronic 


dacryocystitis. 
S. No. Clinical picture No. of cases 
1 Persistent watering 11 
2 Mucopurulent regurgitation 17 
3 Swelling in sac area (mucocoel) 
4 Lacrimal fistula 4 


Surgical Procedure- 
A. External DCR: 

Surgery was performed under local anesthesia 
with sedation, if required. Incision was taken over 
anterior lacrimal crest. Medial palpebral ligament was 
identified and orbicularis oculi was separated. 
Reflection of peiosteum and dissection of lacrimal 
sac from lacrimal fossa was done. Sac was excised to 
make ‘H’ shaped anterior and posterior flaps. Bony 
osteum of sufficient size was made with bone punch. 
Nasal mucosa was cut to make anterior and posterior 
flaps. Subsequently anterior to anterior and posterior 
to posterior flaps were sutured with 2 to 3 interrupted 
sutures by 6-0 vicryl. 


B. Endonasal DCR: 

Surgery was performed preferably, under local 
anesthesia. In children and uncooperative patients 
general anesthesia was used. Nasal cavity was packed 
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with gauge soaked in 4% xylocain with 1:100,000 
adrenaline, 15 minutes before the procedure. The 
mucosa anterior to uncinate process was infiltrated 
with 2% xylocain with 1:100,000 adrenaline. 

A 30° rigid endoscope was used. Using the 
sickle knife a rectangular cuff of mucosa of 10mm x 
5mm just anterior to superior half of the uncinate 
process was incised. The mucosal cuff was then 
elevated with a periosteal elevator and removed using 
a pair of cutting forceps. The frontal process of 
maxilla and the very thin lacrimal bone is then 
identified. A 2 mm Kerrison punch was used to nibble 
away the thick bone at the frontal process of the 
maxilla. The bone removal was then continued 
nasally to expose the lacrimal sac. Lacrimal probing 
was done to tent the medial wall of sac. The sac was 
then slit open with an angled knife. The medial wall 
of sac was then removed with a tissue punch. 
Syringing was done with saline and methyline blue 
to confirm the free flow and patency. 

As a routine bicanalicular silicone intubation 
was performed in EnDCR cases. A 24-25 gauge probe 
along with 30cm long silicon tube was used. 

The probes are passed through the upper and 
the lower canaliculi and through the lacrimal window 
into the nasal cavity. The two ends of the tube are 
then tied together and sutured with 6-0 prolene suture. 
The excess length of tube is then cut. The tube was 
removed 6-8 weeks after the surgery depending upon 
the patients comfort level. 

As post-operative medication, nasal 
decongestants and saline douching of the nasal cavity 
along with topical antibiotic drops were given. Nasal 
drops were given for 6 weeks to reduce crusting inside 
the nose. The patients were asked to report after at 
2-3 weeks for endoscopic removal of crusts around 
the lacrimal window. All patients of both the groups 
were followed twice a week for 4 weeks and then 
after 3 months, 6 months and | year. 


Results: 

Both the study groups were evaluated after a 
period of 12months by sac syringing and 
symptomatology of the patients (Table-IV). Patients 
having patent sac were found to be fully satisfied 
(ExDCR -95%, EnDCR-90%) while patients having 
partial block and clear fluid regurgitation were 
symptomatically relieved and were also found to be 
satisfied (ExDCR -95%; EnDCR-95%). Patients with 
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mucoid regurgitation or complete block were not 
relieved of their symptoms and needed further 
intervention (5%). 


Table IV: Showing results and symptomatology of patients 


Grade] Syringing ExDCR | EnDCR | Satisfaction level 
1 Patent 19(95%)| 18(90%)| Fully satisfied 
2 Partial Block with Symptomatically 
clear fluid - 1 relieved therefore 
regurgitation satisfied 
3 Partial Block with - 1 Not relieved of 
mucoid regurgitation symptoms, so 
not satisfied 
4 Complete Block 1 
Complications: 


ExDCR - Hypertrophied external scar -1 
- Closure of Osteum-1 


EnDCR - Nasal synechia formation-1 
(Tackled successfully as OPD 
procedure) 

- Granulation at the ostium with 
narrowing-| 


Discussion: 

Dacryocystitis is a very common affection 
sparing no specific age group. Obstruction of naso- 
lacrimal duct can be approached either externally by 
an ophthalmologist or endonasally by the rhinologist 
or an ophthalmologist. The success rate of ExDCR has 
been mentioned as 80% to 99% by Hartikainen et al, 
(1998). As mentioned earlier, EnDCR offers distinct 
advantages over ExDCR. In our study the success rate 
of endonasal DCR was 90% after a single procedure 
and 95% after revision procedure, which was equal to 
ExDCR. The success of an EnDCR is completely 
dependent on a thorough knowledge of the intranasal 
anatomy, experience of surgeon and careful operative 
techniques. The success rate of both the procedure is 
comparable. 


Advantages of EnDCR over ExDCR: 

There is no facial scar. Physiological lacrimal 
pump mechanism is persevered. Less operative time is 
required. Medial canthal ligament remains intact. 
Patient can be ambulated early. There is minimal blood 
loss. If there is blockage or narrowing of ostium it can 
be dealt with as OPD procedure. It is easy and less 
painful. It allows some common intranasal causes of 
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ExDCR failure to deal with concomitantly like DNS, 
nasal polyp, hypertrophied middle turbinate etc. More 
superior technique for revision cases. 


Disadvantages of EnDCR: 
EnDCR needs sophisticated instruments. 
Thorough knowledge of the intranasal anatomy 
is must for an Ophthalmologist. Longer learning 
curve. 


Conclusion: 

A persistent nasolacrimal duct obstruction 
can be treated with DCR by external or endonasal 
route. The external route seems better in terms of 
learning curve and cost of equipment. In our study, 
the success rate of EnDCR was 90% after a single 
procedure and 95% after revision procedure which 
was equal to ExDCR. This indicates that these two 
different DCR techniques are acceptable alternatives. 
The success rate of EnDCR can be further improved 
by the use of laser or antifibrotic agents like 
Mitomycin-C. 

In our experience EnDCR has equal success 
rates associated with excellent aesthetic results, 
without any major complications. 
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Abstract: 


The present study comprised of 40 couples with bad obstetric history. Aim of the study was to find out 
whether any specific chromosomal abnormalities exist in couples with recurrent abortions. Karyotyping with 
‘G’ banding was done. The study revealed that, out of 80 positive metaphases, chromosomal anomalies were 
seen in 3 cases (3.75%). The abnormal karyotypes seen were 45XX,t(21;21), 45X Y,t(13;21), 45X Y,t(15315). 
These translocations are known as Robertsonian translocations, which occur between D and G group of 


chromosomes. 


Key Words: Recurrent abortion, Translocation, Chromosomal aberrations. 


Introduction: 

Recurrent abortion is defined as the occurrence 
of three or more consecutive spontaneous abortions. 
Cytogenetic study should be considered after 2 
spontaneous pregnancy losses have occurred 
(Sider et al, 1988). The importance of recurrent abortion 
lies not only in the number of lives lost but also the 
psychic trauma, injury and occasional mortality, which 
results from this cause. If there is history of previous 
abortions, it is likely that chromosomal aberrations will 
be found with greater frequency in them. 
Various chromosomal abnormalities like reciprocal 
translocation, centric fusion and mosaicism have been 
reported in cases with recurrent abortions. Schmid 
(1962) was the first to report the chromosomal 
abnormality in recurrent abortion cases. 

A number of investigators have established 
correlation between recurrent abortions and parental 
chromosomal aberrations (McKay et al 1967; Kadotani 
et al, 1969; Lucas et al 1972; Kimet al, 1975; Lewis & 
Ridler,1977;Farah et al,1975; Sant-Cassia & Cooke, 
1981; Portnoi et al, 1988). 

The present study was designed to see the 
incidence of chromosomal abnormalities and whether 
any specific abnormality exist in couples with repeated 
spontaneous abortions. 
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Material & Methods: 

The present study was carried out on 40 
couples attending Gynaecology OPD, with a history 
of two or more spontaneous abortions. One ml of 
venous blood was drawn for lymphocyte culture under 
complete aseptic precautions in a heparinized syringe. 
It was then added to the culture medium consisting 
of RPMI 1640 media, triple distilled water, fetal calf 
serum, phytohaemagglutinin M and antibiotics. 

Culture bottles were incubated at 37°C for 
72 hrs. Colchicine was then added to the culture bottle 
to arrest mitosis. At 69" hour it was centrifuged at 
1000 RPM for 10 min. Ten ml of 0.075M(0.56%) 
potassium chloride (KCl) prewarmed at 37°C was 
added to the above tubes and incubated for 30 min. 
Recentrifugation was done at 500 RPM for 5 min. 
The cells were fixed by adding freshly prepared 
fixative i.e. methanol and glacial acetic acid in the 
proportion of 3:1. Successive washings with the 
fixative were given until a colourless material was 
obtained. Two to three drops of cell suspension was 
dropped with a pasteur pipette on a wet, chilled (ice 
cold), grease free slide held at an angle of 
approximately 30° to facilitate better spreading. 
Giesma banding was done with Trypsin digestion 
method (Seabright, 1971). 

50 mitotic spreads from more than two slides 
were screened and observed from every positive 
sample. Two best spreads from each case were 
photographed and karyotypes prepared. Individual 
chromosome identification and reporting was done 
as per the Paris Report (1971). 
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Results: 

The cytogenetic study was carried out in 40 
couples (80 individuals). We observed the chromosomal 
abnormalities in only three cases. Incidence was found 
to be 3.75%. 


Case 1: A 37 year old female who experienced four 
first trimester and one second trimester abortions, was 
referred for chromosomal analysis. She was found to 
have a 45 XX,t(21;21) translocation. Her husband’s 
karyotype was normal with no abnormality. 


Case 2: A 29 year old female was referred for 
karyotyping with history of two first trimester abortions. 
Karyptype was found to be 46 XX and no anomaly 
was seen. Her husband’s karyotype was found to have 
45XY,t(13;21) translocation. 


Case 3: A couple was referred for chromosomal 
analysis because three pregnancies had ended in first 
trimester abortions. Karyotype of wife was normal 
46XX. But husband was found to have 45 XY,t(15;15) 
translocation. 
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Fig. I: Showing Karyotype 45 XX, t(21;21) 


Discussion: 
Chromosomal aberrations have shown to be a 


major etiological factor in the occurrence of 


reproductive loss and fetal wastage. Parents who are 


carriers of abnormal chromosomes are at higher risk of 


producing children with chromosomal abnormalities 
(Carr, 1971). 

This study was designed to determine the 
chromosomal changes in couples with recurrent 
abortions. The abnormal karyotypes seen in 3 
cases were 45 XX, t(21;21) i.e. G/G translocation; 
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Fig. I: Showing Karyotype 45 XY, t(13;21) 


45 XY, t(13;21) i.e. D/G translocation and 45 XY, 
t(15;15) i.e. D/D translocation. All these 
translocations were Robertsonian translocations. 

In case 1: 45 XX, t(21;21) i.e. G/G 
translocation was detected in a female. In such a 
situation, the possible gametes will be either 
nullisomic or disomic for chromosome 21. 
Consequently all liveborn children will have Down’s 
Syndrome. This is one of the very rare situation in 
which offsprings are at a risk of greater than 50% for 
having an abnormality. Lewis & Ridler (1977) found 
a G/G translocation in a woman with a history of 
recurrent abortion. Maeda et al (1976) demonstrated 
22/22 translocation carrier in a woman with recurrent 
abortions. Farah et al (1975) found a balanced 
translocation t(22/22) in a woman who had 15 
abortions. 
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Fig. II: Showing Karyotype 45 XY, t(15;15) 
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Table 1: Showing comparison of present study with other 
workers. 


Authors No. of Cases Chromosomal 
abnormalities in 
percentage (cases) 

Male Female 

Schmid (1962) 10 10 5.0 % (1) 
Mckay et al (1967) 42 42 2.3 % (2) 
Pergament et al (1968) 39 43 7A % (6) 
Kadotani et al (1969) 71 71 5.6 % (8) 
Wilson (1969) 50 50 10.0 % (10) 
Lucas et al (1972) 42 42 5.9 % (5) 
Papp et al (1974) 14 14 3.5 % (1) 
Kim et al (1975) 50 50 4.0 % (4) 
Sant-Cassia & Cook (1981)| 182 182 4.1% (15) 
Present study 40 40 3.75 % (3) 


In case 2: One parental balanced D/G (13321) 
translocation was observed. In a phenotypically normal 
individual with a translocation between 13 and 21 
chromosome, six possible outcome from such 
fertilization are: Down’s Syndrome, normal 13/21 
carrier, normal progeny, monosomy 21, monosomy 13 
and trisomy 21. The last three out come are 
incompatible with life and could result in abortion. This 
could explain previous spontaneous abortions in this 
case. Account of recurrent abortions attributable to D/ 
G translocation have been reported by other workers. 
(Kuliyev, 1969; Kim et al, 1975; Byrd et al, 1977; 
Sant-Cassia & Cooke,1981). 

Kim et al (1975) studied a series of 50 couples 
with recurrent abortions. One woman was found to be 
mosaic for 45 X / 46 XX / 47 XXX. Three women 
were found to be balanced translocation carriers, with 
one having D/G translocation. Sant-Cassia & Cook 
(1981) carried out chromosomal banding studies on 
both the partners of 182 consecutive couples with two 
or more spontaneous abortions. Seventeen abnormal 
karyotypes were detected including D/G and D/D 
translocation with frequency of 4.67%. 

In case 3: D/D translocation was detected in 
male with karyotype 45 XY, t(15;15). Lucas et al (1972) 
described a carrier with D/D translocation involving 
both number 15 chromosomes. In such a case, a gamete 
could only receive both the number 15 chromosomes 
involved in translocation or none of them. On 
fertilization the resulting zygote would be either 
trisomic or monosomic for chromosome 15. As neither 
product was compatible with viability, every pregnancy 
ended in abortion. 

Accounts of recurrent abortions attributable to 
D/D translocation have been reported by Stenchever 
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et al (1968), Pergament et al (1968), Mennuti et al 
(1978) and Neu et al (1979). 

Stenchever et al (1968) found only one 
patient with a D/D translocation carrier out of 36 
couples and 5 individuals. Pergament et al (1968) 
studied 39 couples and 4 women who had experienced 
repeated spontaneous abortions and stillbirths and 
found one mother with a translocation, which proved 
to bea D/D translocation. In present work the total 
frequency of chromosomal aberrations in couples 
with recurrent spontaneous abortions studied was 
3.75 %, almost similar findings were observed 
by Papp et al (1974), Kim et al (1975) and Sant- 
Cassia & Cook (1981). 

The findings reported and reviewed here 
stress the importance of cytogenetic evaluation of 
couples with history of recurrent spontaneous 
abortions. Similar views are expressed by many 
workers like Pergament et al (1968), Stenchever et al 
(1968), Kim et al (1975), Byrd et al (1977) and Portnoi 
et al (1988). 

Although the small sample size in this study 
may not warrant generalization, the incidence of 
chromosomal abnormalities reported here correlates 
with that found by other research workers (Table 1 ). 


Since chromosomal anomalies have been 
recognized as a major cause of early spontaneous 
abortions, therefore, routine chromosomal banding 
studies are recommended and justified for both the 
partners, with repeated spontaneous abortions in 
absence of any apparent cause. 
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Antidiabetic Activity of Alcoholic Extract of Cinnamomum zeylanicum Leaves in 
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Abstract: 


The present study was carried out to investigate the antidiabetic potential of ethanolic extract of Cinnamomum 
zeylanicum leaves. Oral administration of ethanolic extract in the doses of 100, 150 & 200 mg/kg body weight to white 
Wistar albino rats significantly reduced their blood sugar level in allxon induced diabetic rats under acute and sub acute 


studies. 


Key Words: Cinnamomum zeylanicum, Alloxon induced, Antidiabetic study, Glucose oxidase method. 


Introduction: 


Diabetes-mellitus is a chronic disease 


characterized by elevated blood glucose levels and 
disturbance in carbohydrate, fat and protein 
metabolism. These metabolic abnormalities result, in 
part, from a deficiency of the blood sugar-lowering 
hormone insulin. This deficiency in insulin results in 
type 1 diabetes or insulin dependent diabetes mellitus 
(IDDM). Type 2 diabetes or non-insulin dependent 
diabetes mellitus (NIDDM) is a result of hyperglycemia 
caused by overproduction of glucose at the hepatic level 
or because of abnormal B - cell function or insulin 
resistance at target cells.(Fajans et al, 1997). Currently 
available synthetic antidiabetic agents produce serious 
side effects like hypoglycemic coma (Stephen Davis, 
2006) and hepatorenal disturbances (Suba et al, 2004 
). Moreover, they are not safe for use during pregnancy 
(Rahman & Zaman, 1989). Hence, the search for safer 
and more effective hypoglycemic agents has continued. 
Several investigations have been conducted related to 
antidiabetic activity of Cinnamomum zeylanicum bark 
(family Lauraceae) and have shown positive effect. 
Cinnamon has been reported to have remarkable 
pharmacological effects in the treatment of 
hyperglycemia (Kar et al, 2003;Verspohl et al, 2005). 

The present study was aimed to investigate the 
anti-diabetic activity of an alcoholic extract of 
Cinnamomum zeylanicum leaves in alloxon induced 
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diabetic rats. 
Material and Method: 


1. Preparation of extract: The leaves of Cinnamo- 


mum zeylanicum (family Lauraceae) were procured 
from the local market of Bhopal. The dried leaves 
were pulverized and passed through 40 mesh sieve. 
The coarse powder was extracted with 95% v/v 
ethanol at 60°- 75° C for 48 hours. The extract was 
filtered, concentrated and dried under reduced 
pressure by rotating evaporator (yield 6.3%) and 
residue was kept in desicators. The suspension of 
ethanolic extract was prepared by using 0.5% Tween- 
80 in saline. 


2. Animal: Healthy adult male Wistar albino rats 
between 2-3 months of age and weighing 150-200 
gm were used for the present study. The animals were 
housed individually in polypropylene cages, 
maintained under standard conditions (12-hr light and 
12-hr dark cycle, 25+5°C and 40-60% humidity). 
They were fed with standard rat pellet diet (Hindustan 
Lever Limited. Mumbai) and provided water ad 
libitum. 


3. Induction of non-insulin dependent diabetes 
mellitus (NIDDM): NIDDM was induced by a 
single intraperitonial injection of 150mg/kg body 
weight of alloxon monohydrate in normal saline 
solution. After two weeks, the surviving rats with 
fasting blood glucose level of more than 200mg/dl 
were considered as alloxon induced diabetic rats 
(Gidado et al, 2005). 
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4. Experimental design for antidiabetic study: 


The animals were divided into six groups. Each 

group consisted of 6 animals. 

Group I — Control, non-diabetic. 

Group II — Control, diabetic. 

Group III — Diabetic, treated with standard drug 

(Glibenclamide 10mg/kg body weight/day). 

Group IV, V & VI — Diabetic, treated with ethanolic 

extract of Cinnamomum zeylanicum leaves (100, 150 

& 200mg/kg body weight/day respectively) orally. 
This treatment was continued for seven 

days.Blood samples from the rats were collected from 

the retro orbital plexus puncture method. Fasting blood 

glucose level was estimated at 0, 1, 3 & 5 hours for 

acute studies and on 0, 1%, 3", 5% & 7 day for sub- 

acute studies. The Blood glucose levels were 

determined by Glucose oxidase method (Varley, 1988): 


Result: 


The hypoglycemic effects of the ethanolic 
extract of Cinnamomum zeylanicum leaves on fasting 
blood glucose levels of diabetic rats for both acute and 
sub-acute studies are shown in Tables | &2 respectively. 


Mukul Tailang, Bhaskar K Gupta & Amirish Sharma. 


On single oral administration of the extract for acute 
study a significant decrease in fasting blood sugar 
level was observed at dose 150 & 200 mg/kg body 
weight. The maximum reduction in blood glucose was 
observed after 5 hr at dose 200 mg/kg body weight. 
In sub acute treatment, on 7th day, the extract at dose 
of 150 & 200 mg/kg of body weight showed 
significant reduction in blood gulucose level as 
compared to that of diabetic control group. 


Statistical Analysis: 

The statistical analysis was carried out using 
the one way ANOVA, as primary test followed by 
Dunnett’s test by graphpad Instate. 


Discussion: 


The present study has detected the 


antidiabetic effect of the ethanolic extract of 
Cinnamomum zeylanicum leaves in alloxon induced 
diabetic rats. Intraperitonial injection of alloxon 
monohydrate caused diabetes mellitus in adult male 
Wistar albino rats. In acute treatment, the ethanolic 
extract was administered to over night fasted diabetic 
rats. A decline in blood sugar level was observed after 
1 hr, and the maximum effect was seen after 5 hr. 


Table I (a) : Effect of ethanolic extract of Cinnamomum zeylanicum leaves on fasting 
blood glucose level of alloxan-induced diabetic rats (Acute studies). 


Group Blood Gulucose level mg/dl (Mean + SD) 
n=6 
Ohr lhr 3hr Shr 

I 104.59+1.41 104.51+1.40 102.81+1.35 101.23+1.36 
I 220.54+1.42 218.19+1.52 215.93+£1.53 214.18+1.52 
Ul 218.19+1.61 215.59+1.52 204.79+1.69 197.32+1.81 
IV 223.32+1.25 221.51+£1.68 214.34+1.24 202.14+1.42 
Vv 217.414£1.52 211.59+1.65 203.47+1.71 195.31+£1.58 
VI 222.32+1.52 217.37+1.65 201.53£1.85 190.22+1.91 


Table I (b) - Showing satistical significance between control diabetic and treated 


groups (Acute studies). 


Group One way analysis of variance (ANOVA) 
n=6 
Ohr lhr 3hr Shr 
II vs II (st. drug 10 mg/kg) p<0.05 p<0.05 p<0.01 p<0.0 
II vs IV (100 mg/kg) p<0.05 p<0.01 ns p<0.01 
II vs V (150 mg/kg) p<0.01 p<0.01 p<0.01 p<0.01 
II vs VI (200 mg/kg) ns ns p<0.01 p<0.01 
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Table II (a) : Effect of ethanolic extract of Cinnamomum zeylanicum leaves on fasting blood 
glucose level of alloxan-induced diabetic rats (Sub-acute studies). 


Group Blood Gulucose level mg/dl (Mean + SD) 
n=6 
Oday 1 day 3 day 5 day 7 day 
I 104.59+1.41 104.10+1.51 103.7941.62 103.59+1.82 105.1041.52 
I 220.54+1.42 220.32+1.58 221.30+1.65 220.71+1.58 222.31+1.69 
Ii 218.19+1.61 202.91+£1.35 185.46+1.59 163.73+1.52 152.53+2.13 
IV 223.3241.25 214.68+1.63 203.22+1.95 196.52+1.62 189.82+41.52 
Vv 217.41+41.52 206.53 +1.25 195.66+1.62 184.79+1.25 169.5741.52 
VI 222.32+1.52 206.68+1.62 186.68+1.55 162.22+41.52 148.90+1.65 


Table II(b) : Showing satistical significance between control diabetic and treated groups (Sub-acute studies). 


Group One way analysis of variance (ANOVA) 
n=6 
Oday 1 day 3 day 5 day 7 day 
II vs Ill (st. drug 10 mg/kg) p<0.05 | p<0.01 | p<0.01 p<0.01 | p<0.01 
II vs IV (100 mg/kg) p<0.05 p<0.01] p<0.01 p<0.01 | p<0.01 
Il vs V (150 mg/kg) p<0.01 | p<0.01 | p<0.01 p<0.01 | p<0.01 
II vs VI (200 mg/kg) ns p<0.01 ) p<0.01 p<0.01 | p<0.01 


In sub acute study, after oral administration of 
Cinnamomum zeylanicum leaves extract at dose 150 & 
200 mg/kg body weight, hyperglycemia was reduced 
approximately by 22% and 33% respectively on 7" day 
as compared to diabetic controls. 

Whereas, the glibenclamide at a dose of 1 0mg/ 
kg body weight reduced hyperglycemia by 30% on 7" 
day. 


Conclusion: 


The present study suggests that ethanolic extract of 
Cinnamomum zeylanicum leaves posses a potent 
antidiabetic property as it significantly reduced the 
fasting blood sugar level in alloxon induced diabetic 
rats as compared to diabetic control group. 

Long term studies of Cinnamomum zeylanicum 
leaves and its isolated compounds are necessary to 
elucidate the exact mechanism of action so as to develop 
it as a potent antidiabetic drug. 
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Abstract: 

Beta- Thalassaemia is a group of heterogeneous recessive disorders common in many parts of the world and one 
of a major haemoglobinopathy of wide occurrence in the Indian sub-continent. It is distributed to different degrees in 
different sub-populations. The treatment of this disorder is quite expensive and counseling seems to be the only way for 
controlling it. Genetic analysis for Beta - Thalassaemia disorder is carried out by Amplification Refractory Mutation 
System (ARMS) technique. Blood samples of 50 cases of thalassaimia were obtained from patient attending Pediatrics 
OPD of Gandhi Medical College & Delta Pathology laboratory, Bhopal and were tested. Out of seven common 6 - 
thalassaemia mutation, IVS1 [Intra Venous Sequences] nt 5 [nucleotides] (G>C)], [VSI nt 1 (G>T), Deletion 619 bp 
(basic pair) and Cap+1(A>C) were found in population of Bhopal in 39.52%, 16.27%, 18.59%, 6.97% respectively. Early 
detection of thalassaemia is, therefore, important not only from treatment point of view, but also for the prevention by 


genetic counseling. 


Key Words : 


- thalassaemia, Central India, Mutation, Genetic counseling, Prenatal diagnosis. 


Introduction: 

Thalassemias are the most common monogenic 
gene disorders in the world. 8 — Thalassaemia is a group 
of heterogeneous autosomal recessive disorders, where 
complete absence or reduced synthesis of B — globin 
chain occurs in haem protein of haemoglobin. Some 
times the excessive production of a — globin chains 
leads to its deposition in RBC resulting in less or 
ineffective erythropoiesis (Weatherall, 1994; Steinber 
et al, 2001). Patients of thalassemias present with a 
wide variability of clinical presentation varying from 
severe forms (B - thalassaemia major) to a very mild or 
almost symptom less condition. This variability is 
owing to the presence of a large number of genetic 
modifiers affecting the disease. In last two decades over 
200 types of different mutations have been studied 
through out the world (Weatherall, 1994). Patients are 
generally treated with blood transfusions and iron 
chelation therapy. Pharmacological therapies have 
varying degrees of success depending on the genetic 
modifiers of the disease present in the patients (Borgna- 
Pignatti et al, 2004; Telfer et al, 2006). Studies 
undertaken to identify all the modifiers that affect B- 
thalassaemia will lead to more appropriate genetic 
counseling during 
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prenatal diagnosis and enable targeted and 
personalized treatment regimen for patients in the 


future. 


Material & Methods: 

Blood samples of 50 cases from patients 
attending Paediatrics OPD of Gandhi Medical College 
and Delta Pathology Laboratory, Bhopal, were tested. 
The samples were either from confirmed cases of 
Thalassaemia or carrier patients of such cases seeking 
prenatal diagnosis. Out of 50 samples, 43 cases were 
confirmed, rest of the 7 cases remained unidentified. 
Genomic DNA was extracted using standard methods 
from intravenous peripheral blood collected in EDTA- 
coated tubes. Complete blood count was determined 
using five part cell counter of Sysmax and HbA2 & 
HbF was determined by HPLC (VARIANT) 
manufactured by Bio Red, France. Mutation detection 
was carried out by the method of Fortina et al (1992) 
which is based on the combination of multiplexing 
and amplification refractory system. Five common 
mutations were screened by four separate reactions 
containing either four normal or four mutant primers. 
Polymerase chain reaction (PCR) mixtures contained 
1 wg of genomic DNA, 100mM Tris HCI (pH 8.3), 
50mM KCl, 100 iM dNTP mixtures, 1.5mM MgCl, 


and 0.01 % (w/v) gelatin in a total volume of 50 UL. 
The mixtures were heated for 5 minutes at 95°C 


Vol 1 - July 08 


Molecular Bases of B —Thalassaemia -------- C.B.S. Dangi, N.C. Sharma, R. Mishra & M. Sajid. 


followed by the addition of four units of Zag DNA 
polymerase. Twenty five PCR cycles of 95°C for 1 
minute and combined annealing and extension at 66°C 
for 2 minutes with the last cycle of 3 minutes at 66°C 
were carried out. The f- globin strip assay kit was used 
to confirm the results obtained by the multiplex PCR 
method as well as detecting those mutations not covered 
by the above method (Newton et al, 1989; Maggio et 
al, 1993). In this study, PCR amplification was carried 
out using biotinylated primers, followed by 
hybridization of the PCR product to a test strip 
containing allele-specific oligonucleotide probes 
immobilized as an array of parallel lines. Bound 
biotinylated sequences were detected using streptavidin 
phosphatase and color substrate. The amplified genes 
when separated on Gel electrophoresis, seven distinct 
bands were obtained out of which four bands were more 
prominent. 


Result & Discussion: 

Out of seven common £ - Thalassaemia 
mutations confiremed by Gel electrophorosis (Shaji et 
al, 2003), 4 different B - Thalassaemia mutations were 
identified in the present study of randomly selected 
Thalassaemia patients in Bhopal. They are IVS1 nt 5 
(G>C), IVS1 nt 1 (G>T), Del 619 bp. & Cap+1 
(A>C) in 39.5%, 16.27%, 18.59 % & 6.97 % 
respectively in studied group (Fig.1) 


M123 4567 M123 45 67. 


| 
IVS1 nt 5 (G9C) IVS1 nt 1 (G>T) 


Mi12345 6 7 M123 4567 


Del 619 bp Capt1 (A?C) 


Fig.I: Mutation found in 43 patients. 


A similar study was conducted in six different 


state of India (Varawalla et al, 1991; Table 1). In Punjab 


the frequency of mutation was 34%, 14.9%, 15.7% and 
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Table I: Showing comparative percentage of the mutation found in 
population of various states of India.(Varawalla et al, 1991) & 
Present study. 


Name of |Punjab] Guj |Maha-| UP |Haryanal Tamil! Bhopal 
mutation rastra Nadu | (Pres. study) 
Capt+1 3.7% - 6.97% 
A>C 

IVS1 nt 1 | 14.9%/16.8%| 1.8% 85.9%] 16.27% 
(G>C) 

IVS1 nt5 [34% 41.1%] 59.6% 39.52% 
(G>C) 

-88 (C>T)/1.6% | - - 4.9% | 1.7% - - 

619 bp del |15.7% | 25.9%] 5.3% | 3.3%] 16.9 %]} 1.0% | 18.57% 


3.7%. Apart from these mutation in 1.6% cases an 
additional mutation -88 (C>T) was also reported. In 
Gujrat IVS1 nt 1(G>C), [VSI nt 5 (GC) and 619 bp 
del was detected in 16.8%, 41.1% & 25.9% cases 
respectively. In Maharashtra approximately 60% of 
mutations were of IVSInt 5(G-C) type. Cap+l1 
(A>C)mutation was not observed in Maharashtra and 
Gujrat but is was observed in 6.97% cases in the 
present study. In contrast to our study in U.P. & 
Haryana two mutations were observed and they were 
-88 (CoT) & 619 bp del. [VS1 nt 1 (G>C) mutation 
was observed inl6.27 % cases in the present study 
while it was 85.9% in Tamil Nadu (Varawalla et al, 
1991). 

The character wise analysis of the present 
study revealed that 16.3% (7) cases were compound 
heterozygous, 51.2% (22) cases were heterozygous 
and 32.5% (14) were homozygous variety. In another 
study conducted in India, revealed 60.8% 
hetrozygous, 32.0% & 34.0 % cases were of different 
homozygous conditions (Panigrahi et al, 2005, 2006). 

Community wise analysis of mutations have 
shown varying result in the present study. Mutation 
619 bp del was found in Sindhi community, [VS 1 nt 
5 (GC) in Jain and Cap+1(A>C) in Muslim 
community. Population wise Punjabis have mix cases 
of homo and heterozygous IVS1 nt 5 (G>C) mutation 
in 12%. Hindus too have high ratio of IVS1 nt 5 
(GC) mutation in 51.6%. Sindhi community showed 
mixed results of two mutations i.e. IVS1 nt 5 (G-C) 
and Del 619 bp in 12.9%. Rest of the mutation were 
of mixed frequency. 

A study conducted on population of west 
Bengal reflect that the case of Thalasseamia major is 
most common among the religious group having inter 
community marriages as in the case of Muslims 
(55.26%) and in tribal people it is 29.87% (Sur & 
Mukhopadhyay 2006). 
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Population of this region is conscious and 


willing to accept prenatal diagnosis as a mean of control 
of thalassaemia. 
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Case Report 


Gastric Volvulus Due to Splenomegaly - A rare Entity. 
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Abstract: 


Gastric volvulus is a rare condition which typically presents with intermittent episodes of abdominal pain. The 
volvulus occurs around an axis made by two fixed points, organo-axial or mesentero-axial. Increased pressure within the 
hernial sac associated with gastric distension can lead to ischemia and perforation. Acute obstruction of a gastric volvulus 
is thus a surgical emergency. We present an unusual case of gastric volvulus secondary to tropical splenomegaly. Tropical 
splenomegaly precipitating gastric volvulus is not documented till date. 


Key Words: Gastric volvulus, Tropical splenomegaly. 


Introduction: 

Gastric volvulus is abnormal rotation of the 
stomach of more than 180 degrees. It can cause closed 
loop obstrcution and at times can result in 
incarceration and strangulation. Berti first described 
gastric volvulus in 1866; to date, it remains a rare 
clinical entity. Berg performed the first successful 
operation on a patient with gastric volvulus in 1896. 
Borchardt (1904) described the classic triad of severe 
epigastric pain, retching without vomiting and 
inability to pass a nasogastric tube. We are presenting 
a case of gastric volvulus secondary to huge tropical 
splenomegaly (which acted as a pendulous) with laxity 
of ligaments which underwent surgical repair. To the 
best of our knowledge, this report is the first article 
about a gastric volvulus secondary to tropical 
splenomegaly. 


Case Report: 

A 28 years old lady presented to the 
Department of Surgery with complaints of intermittent 
pain in abdomen, vomiting with distension for last 
seven years. She was treated by antacids multiple 
times (details of specific drugs could not be gathered) 
but the symptoms recurred intermittently. There was 
no history of fever in the past. 

Since last fifteen days she had pain in the 
upper abdomen aggravated with nausea and 
intermittent vomiting of gastric contents. She reported 
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to general practitioner but as symptoms persisted she 
was referred to our tertiary care centre for expert 
opinion and management. 

On examination, vital parameters and 
hydration was adequate with marked tenderness in 
epigastric region with vague lump. Her routine 
investigations were inconclusive but she did partially 
responded to antispasmodic and antacid drugs. 

Ultrasound of abdomen and Barium studies 
revealed gastric volvulus (Fig.l & 2) with 
splenomegaly for which she was taken up for 
abdominal exploration. Abdominal exploration 
confirmed organoaxial gastric volvulus due to huge 
spleen. Laxity of supporting ligaments was evident; 
volvulus was precipitated by splenomegaly (acting 
as pendulous) on which rotation occurred. No 
gangrenous changes were noted. Splenectomy with 
gastropexy was done. Post operative course was 
uneventful. Histopathological report revealed tropical 
splenomegaly. She is under our follow-up and is 
asymptomatic. 


Anatomy and Aetiology: 
The stomach is maintained in its normal 
position by four ligaments. The lesser curvature and 


Fig. I: Showing organoaxial gastric volvulus. 
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Fig. Il: Showing organoaxial gastric volvulus. 


liver are joined by the gastrohepatic ligament, the 
greater curvature is attached to spleen and transverse 
colon by the gastrosplenic and gastrocolic ligaments, 
and the cardia is held fixed by the phrenicoesophageal 
ligament. Some form of ligament abnormality (extreme 
laxity, absence or disruption) is essential to allow 
rotation; the direction of rotation is determined by 
which ligaments are lax and which points remain 
relatively fixed. 


Fig. III: Showing splenomegaly acting a pedulous for volvulus. 


Fig. IV : Showing dilated & derotated stomach after splenectomy 


Discussion: 

Gastric volvulus (Latin volvere, to roll) is 
rotation of full or part of the stomach by more than 
180°, which may lead to a_ closed-loop obstruction 
and possible strangulation. We report a case of gastric 
volvulus secondary to splenomegaly, diagnosed on 
imaging and managed surgically. 
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Gastric volvulus can be classified on the basis 
of its location in reference to the diaphragm and on 
the basis of the axis of rotation. Subdiaphragmatic, or 
primary volvulus accounts for approximately one third 
of cases and it is not associated with diaphragmatic 
defects. Supradiaphragmatic or secondary volvulus 
accounts for approximately two thirds of cases and it 
is associated with diaphragmatic defects. 

Gastric volvulus is also classified on the basis 
of its axis of rotation. In the more common, 
organoaxial volvulus, the stomach rotates on its 
longitudinal axis. This axis is defined as the line 
connecting the cardia and pylorus. The greater 
curvature moves from an inferior to a superior 
position. When compared with other types of gastric 
volvulus, organoaxial volvulus is more commonly 
associated with strangulation. In our case though it 
was organoaxial volvulus timely intervention 
probably prevented strangulation. 

In mesenteroaxial volvulus, the stomach 
rotates about a vertical axis passing through the middle 
of the greater and lesser curvatures. The pylorus moves 
anteriorly and superiorly, whereas the greater 
curvature remains inferior. Mesenteroaxial volvulus 
is more often seen in young children and is associated 
with ligamentous laxity but not with diaphragmatic 
defects (Stavros et al, 2006). 

The signs and symptoms of gastric volvulus 
depend on the type of volvulus (primary or secondary) 
and chronicity, as well as the degree of obstruction. 

Chronic volvulus may be detected 
incidentally on plain chest radiographs or on upper 
gastrointestinal studies. Symptoms and signs are not 
specific and may include vague intermittent abdominal 
pain upper abdominal fullness etc. Our patient seems 
to be of chronic type with acute superimposition. 

Acute cases represent a surgical emergency. 
Triad of typical symptoms and signs is described by 
Borchardt (1904): 

e Severe upper abdominal pain and distention 

e = Violent retching with an inability to vomit 

e Inability to pass a nasogastric tube into the 
stomach 

Barium study is highly sensitive and specific. 
However, the diagnosis may be missed in cases of 
intermittent torsion. 

In mesenteroaxial volvulus, the distended 
stomach appears spherical on supine images. Two air- 
filled or fluid levels are visible on the upright film i.e. 
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in the fundus and in the antrum. In addition, the upright 
image often demonstrates a beak where the 
gastroesophageal junction is seen on normal images. If 
barium moves through the gastroesophageal junction, 
the upside-down configuration of the stomach and the 
degree of obstruction can be documented. Organoaxial 
volvulus is difficult to diagnose on plain images. The 
stomach lies horizontally and contains a single air-fluid 
level on upright views. No characteristic beak is 
observed. Decreased air is noted within the remaining 

Gastro - intestinal tract. Barium study shows that the 
esophagogastric junction is lower than normal. Marked 
gastric dilatation and the slow passage of contrast 
material through the site of twisting are noted. 

Reduction of acute gastric volvulus is first 
attempted with nasogastric decompression. However, 
this is often unsuccessful, particularly in cases of 
organoaxial volvulus with obstruction. Surgical goals 
include reduction, prevention of recurrence, and the 
correction of predisposing factors. Specifically, 
treatment involves anterior gastropexy or gastrostomy 
in order to fix the stomach in its anatomically correct 
position. In our case gastropexy was done to prevent 
recurrence after derotation and predisposing enlarged 
spleen removed. 

Several reports were published over the last 
century describing patients from tropical areas 
with massive splenomegaly. After excluding known 
causes of splenomegaly, tropical splenomegaly 
syndrome was defined as a separate entity. This 
condition was later redefined as hyperreactive malarial 
syndrome (HMS; Vikramjit, 2007). This is prevalent 
in native residents of regions where malaria is endemic 
and in visitors to those regions. Patients with HMS have 
high levels of antibody for Plasmodium falciparum, 
Plasmodium vivax, or Plasmodium malariae. 
Deposition of large immune complexes in Kupffer cells 
in the liver and spleen, leads to reticuloendothelial cell 
hyperplasia, and hepatosplenomegaly. 

The hallmark of HMS is splenomegaly, which 
is usually moderate to massive. The spleen is firm and 
regular, with notches that may be well palpable. 
The enlarged spleen may be seen to protrude against 
the abdominal wall. Patients are usually afebrile at 
presentation. This seems to be the presentation in our 
case. 

Wandering spleen is a rare condition 
characterized by the absence or underdevelopment of 
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one or all of the ligaments that hold the spleen in its 
normal position in the left upper quadrant of the 
abdomen. (Ugolini et al, 2000). Wandering spleen and 
gastric volvulus share a common cause, the absence 
of an intraperitoneal visceral ligament. As there were 
lax ligaments, this possibility cannot be entertained 
in our case. 

Massive tropical splenomegaly presenting with 
gastric volvulus is not documented till date. In our 
case we had splenomegaly (tropical splenomegaly) 
which acted as pendulous for rotation of stomach , 
laxity of attachments predisposed to rotation; timely 
surgical intervention prevented complication in this 
case. 


Conclusion: 

Gastric volvulus is a rare disease. Clinical and 
radiological assessment can make the diagnosis with 
reliability in most cases but it is the rare presentation 
which requires a high index of suspicion from the 
treating clinician to avert delay or error in diagnosing 
the disease. Massive tropical splenomegaly 
precipitating as gastric volvulus is not documented 
yet. We report this rare case which was managed 
successfully with surgical intervention for gastric 
volvulus. 
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Abstract: 


Servelle-Martorell syndrome is characterized by venous or rarely arterial malformations with limb hypertrophy 
and bony hypoplasia. Extensive involvement of the upper limb is a rare feature of Servelle-Martorell syndrome. Cases with 
minimal upper limb involvement have been described in the literature. A young man presented with gradually increasing 
multiple swellings over the right upper limb and periscapular region with functional difficulty. The arm muscles were 
atrophic. The bones of forearm and hand were hypoplastic and tender. We report a case of Servelle-Martorell syndrome with 


extensive involvement of the entire right upper limb and periscapular region. 


Key Words: Venous malformation. 


Introduction: 

Servelle-Martorell syndrome is characterized 
by limb hypertrophy owing to venous and rarely, 
arterial, malformations with skeletal abnormalities 
(hypoplasia). Similar conditions such as Klippel- 
Trenaunay, Parkes- Weber and Blue rubber bleb nevus 
syndromes can present with limb and bone 
hypertrophy. Magnetic resonance is the best imaging 
method for diagnosis. Adequate radiological 
investigations with collaborative clinical findings are 
crucial to establish correct diagnosis. The prognosis 
of this disorder is uncertain. Therapy is predominantly 
conservative. In the presence of aneurysmal 
complications or severe shunting, surgery may be 
indicated. Servelle-Martorell syndrome has been 
reported rarely in the literature. 

Venous malformations (VM) are present at 
birth, although not always evident. They are bluish, 
soft and compressible and can be localized or 
extensive. They are usually present on the face, limbs 
or trunk. However, VM can also involve oronaso- 
pharynx, genitalia, bladder, brain, spinal cord, liver, 
spleen, lungs, skeletal muscles and bones. 

Extensive involvement of whole right upper 
limb is very uncommon. We present a rare case of 
extensive venous malformations involving right 
periscapular region and upper limb. 
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Case Report: 

A 23 year old male presented with history 
of gradual diffuse enlargement of right upper limb 
for last 15 years and functional difficulty. The 
swelling was small to begin with and progressively 
increased in size. Patient often complained of pain 
and stiffness in the affected areas. On clinical 
examination multiple swollen areas of various sizes 
were seen over right upper limb. They were soft and 
compressible. The right forearm was shorter in 
length than left side. 

Plain radiographs of the right upper limb 
showed soft tissue masses and areas of calcification. 
The forearm bones revealed hypoplasia on right side. 


Fig.I: Photograph showing extensive nodular soft tissue swellings 
involving whole right upper limb and periscapular region 
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Musculoskeletal ultrasound showed multiple 
dilated tortuous anechoic lesions involving the right 
upper limb and periscapular region. Echogenic lesions 
with shadowing suggestive of phleboliths were seen 
inside the anechoic lesions. The forearm muscles were 
thinned and replaced by these anechoic lesions. 

Color Doppler study showed no flow within 
the lesion but, while performing a Valsalva maneuver, 
there was sluggish flow within the lesion suggestive 
of dilated torturous venous channels involving the 
superficial venous system. The arterial system 
appeared normal. 


Discussion: 

Servelle-Martorell syndrome is also known as 
phlebectatic osteohypoplastic angiodisplasia (Weiss 
et al, 2000). The ectasia and aneurysmal dilatation of 
the superficial veins may result in a monstrous 
deformity of the extremity. An abnormal vein location, 
partial or complete lack of valves, and/or venous 
hypoplasia or aplasia has been observed in deep 
venous system.. Intra-osseous vascular malformations 
may lead to hypoplasia of the bone with the destruction 
of spongiosa and cortical bone, resulting in shortening 
and hypoplasia of the limb (Weiss et al, 2000). Intra- 
osseous vascular ectasias may lead to joint destruction. 
Radiographs can demonstrate multiple soft-tissue 
swellings, hypoplasia of the bones and multiple 
phleboliths in the venous ectasias. The prognosis of 
this disorder is uncertain. 


Fig. I : AP Radiograph of right arm showing soft tissue swelling & 
multiple calcifications. 


People’s Journal of Scientific Research 


Fig. II: AP Radiograph of both Hands showing soft tissue swelling with 
multiple calcifications on right side. Ulna and first, second metacarpal 
bones are hypopalstic 


Venous vascular malformations span a wide 
spectrum, varying from isolated cutaneous ectasias 
to voluminous lesions involving manifold tissues and 
organs. They are soft and compressible, and show 
no alteration in skin temperature, thrill or bruits. 
These are frequently and incorrectly termed 
‘cavernous hemangiomas’. Pure venous 
malformations usually exhibit blue coloration of the 
skin or in the overlying mucosa, while the combined 
venous malformations and capillaries exhibit a hue 
that ranges from dark-red to violet (Enjolras & 
Mulliken, 2000; Fishman & Mulliken, 1993). 

The venous malformations revealed low 

flow. The condition deteriorates with pregnancy or 
trauma (Enjolras & Mulliken, 1998; Burns et al, 
1991). There may be demineralization, hypoplasia 
or lytic changes in the underlying bones in up to 71% 
of cases (Enjolras & Mulliken, 1998). 
Venous thrombosis is a regular complication, and the 
thrombi may be palpated at the point of pain. Another 
possible complication is the development of 
consumption coagulopathy due to stasis in the ectatic 
vascular canals. The possibility of consumption 
coagulopathy must be investigated prior to 
undertaking any invasive procedures(Fishman & 
Mulliken, 1993; Burns et al, 1991). 


Diagnosis is made in majority of cases by 
clinical features. A simple radiograph may reveal 
phleboliths and bone hypoplasia at the age of 2 or 3 
years. Magnetic resonance is the best investigation 
to delimit vascular malformation (Enjolras & 
Mulliken, 1998). 
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The majority of the reported cases had a 
limited area of involvement (Weiss et al, 2000). 
The extensive involvement of the entire right upper 
limb and the periscapular region made this case rare. 

Nonoperative management is adequate for 
most patients with Servelle-Martorell syndrome. This 
includes external compression with graduated 
compression stockings and garments. Compression 
therapy can be helpful in protecting the limb, even 
from minimal trauma that can cause bleeding of the 
large superficial malformations. Patients with 
significant edema of the lower limbs can be treated 
withdiuretics. 

Sclerotherapy with local injection of 95% 
alcohol or 1% sodium tetradecyl sulphur may be used 
for small lesions. Surgical resection may then be 
performed following successful obliteration. The 
embolization of arteries sustaining the malformation 
is contraindicated since it may provoke tissue 
necrosis. 

Patients with recurrent attacks of cellulites 
may benefit from prophylactic antibiotic therapy. 
Anticoagulants are indicated after deep vein 
thrombosis or pulmonary embolus. Patients with 
recurrent superficial thrombophlebitis frequently 
require daily administration of aspirin or ibuprofen; 
however, this may promote problems with bleeding. 

Surgery should not be done to improve 
cosmetic look at the expense of function. Aneurysmal 
complications or severe shunting may be an 
indication of the requirement for surgery. Surgical 
excision is the definitive therapy, often rendered 
impossible, however, by anatomic, esthetic and 
functional limitations (Enjolras & Mulliken, 1998). 
Amputation of a grossly hypertrophied, poorly 
functioning digit may be necessary but a more 
proximal foot, hand or limb amputation is rarely 
required. Symptomatic varicosities or localized 
venous malformations can be removed in selected 
patients with good results provided that there is a 
functioning deep vein system. It should be recognized 
that complete excision of extensive malformations 
with debulking procedures is seldom possible. 

Debulking procedures can damage venous 
and lymphatic structures and lead to increased edema 
of the affected part, scar formation, recurrence, 
chronic wound infection, and chronic weeping lymph 
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edema (Cliff & Mortimer, 2000). 
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Fig. IV: High resolution ultrasound of Right arm with 12 Mhz probe 
showing anechic spaces with calcification 


et. 


f IS HEMANGIO 


Fig. V: Sonography reveals irregular anechic spaces with calcification. 
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Fig. VI:. Sonography of dorsal aspect of hand reveal irregular 
anechoic spaces. 
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Conclusion: 


Servelle-Martorell syndrome is a rare 

condition, the diagnosis of which can be confused with 
Klippel-Trenaunay, Parkes- Weber and blue rubber bleb 
nevus syndromes. Venous malformations are present 
in all these conditions; bony hypoplasia is characteristic 
of Servelle-Martorell syndrome. Although it is rare, 
extensive limb involvement may be seen in Servelle- 
Martorell syndrome. Magnetic resonance imaging is 
useful in assessing the extent of venous malformations. 
Conservative treatment is recommended in most cases. 
Sclerotherapy, with or without surgery, is recommended 
in cases of functional impairment, even if recurrences 
are frequent. 
To conclude, it is very important to have a correct 
diagnosis for the vascular anomalies before the 
treatment. Proper understanding of the natural course 
and multidisciplinary approach is essential to tackle 
these complex anomalies. Management of large VM 
require role of expert interventional Radiologist It is 
difficult to cure these lesions, and the aim is to control 
them and treat the associated complications. 
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Abstract: 


Methemoglobinemia is an uncommon condition seen in clinical practice. It is generally caused by exposure to 
drugs, chemicals or solvents. Many drugs are implicated in the causation of Methemoglobinemia one of which is 
Chloroquine. We present here a case of Methemoglobinemia following Chloroquine which was given for the treatment of 
fever. The clinical presentation resembled closely to that of complicated Malaria. This case is presented with the objective 
of increasing awareness that uncommon illnesses can sometimes resemble closely to a very commonly seen condition and 


hence can be missed. 


Key Words: Methemoglobinemia, Complicated Malaria 


Introduction: 

Methemoglobinemia is an uncommon 
condition seen in clinical practice. Whereas, malaria 
in our country is one of the commonest reason for 
admission to hospital. Here, we present a case report 
of drug induced methemoglobinemia which resembled 
the presentation of complicated malaria so closely that 
without the high index of suspicion, monitoring and 
investigating facilities of a tertiary care center, the 
diagnosis would not have been suspected and made. 
Incorrect diagnosis and inappropriate treatment could 
have caused more harm to the patient. This case is 
reported with the objective of increasing awareness that 
sometimes uncommon condition can closely resemble 
commonly seen ones and can be missed. 


Case Report: 

A 6 year old boy presented to the Department 
of Pediatrics with a history of moderate grade fever for 
10 days, vomiting for 2 days with altered blood once. 
He had passed cola colored urine that morning although 
the total urine output was normal. On examination he 
had marked pallor, tachypnea, (30/min), pulse was 130 
/ min. normovolemic, had normal blood pressure and 
mild Jaundice. Oxygen saturation was 58% in room 
air. Chest was clear, heart sounds were normal, liver 
was just palpable and he was fully conscious and 
oriented. He had received oral Chloroquine prescribed 
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by a local doctor before presenting to our hospital. 
There was no history of exposure to other drug, 
chemical or solvent. Our clinical impression was of 
Methemoglobinemia. We also investigated him for the 
cause of fever. He was given inhaled oxygen, packed 
cell transfusion, IV Ceftriaxone, Amikacin and IV 
fluids. Investigations showed Hb-6.1, WBC - 35,000 
(neutrophils- 83%) and platelets- 6.1 lacs. CRP was 
positive in 1:4 dilution. Blood urea and creatinine were 
normal. Urine had 20 to 30 pus cells/ HPF but no 
RBCs. Peripheral smear showed evidence of 
hemolysis with reticulocytosis of 6%. G6PD activity 
was normal. Blood gas showed partial pressure of 
oxygen to be 110 mm Hg. Smear for malaria and 
malaria antigen test were negative. Our impression 
was of Methemoglobinemia and probable UTI. Due 
to financial constraints of the family Methemoglobin 
level estimation was sent on 3" day of admission after 
2 units of packed cells had been transfused. It was 
found to be raised at 27.5%, confirming the diagnosis 
of Methemoglobinemia. We added oral Ascorbic acid 
to the treatment. He was afebrile on 3" day of 
admission and urine became clear. He made steady 
progress from 3"! day onwards and was discharged on 
8" day with clear written instructions regarding the 
drugs to be avoided. Our final diagnosis was 
Chloroquine induced Methemoglobinemia with 
Urinary Tract Infection. 


Discussion: 

Oxidant exposure is generally the cause of 
acquired Methemoglobinemia as seen in exposure 
to drugs, chemicals or solvents or indirectly as in 
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sepsis. (Mansourie & Lurie, 1993; Hall et al, 1986; 
Ohashi et al, 1998; Kennedy et al, 1997). By oxidation 
the ferrous molecule in the hemoglobin gets oxidized 
to ferric, the resultant molecule is Methemoglobin, 
which is incapable of binding oxygen. 

Levels greater than 2 % are non physiological 
or abnormal. Symptoms generally appear when levels 
exceeds 15% and levels > 70 % may cause death 
(Rehman,2001). Spectral properties of Methemoglobin 
are different and it interferes with pulse oximetry 
readings which are characteristically very low. Arterial 
blood gas partial pressures are very high because of 
high flow oxygen therapy. Hemolytic anemia with 
intravascular hemolysis may follow drug induced 
Methemoglobinemia as was seen in this patient.( Hall 
et al, 1986; Rehman, 2001). 

This case illustrates an uncommon condition 
i.e. Methemoglobinemia precipitated by a very 
commonly used drug that is Chloroquine. The clinical 
scenario described here is very much similar to that of 
complicated malaria, the treatment on the contrary is 
totally different.( Bolyai et al, 1972). 

Chloroquine is a very widely used drug in India 
especially in the periphery. Chloroquine induced 
Methemoglobinemia has been reported before. (Cohen 
et al, 1968; Sharma & Varma, 2003). The point being 
made here is that Chloroquine induced 
Methemoglobinemia with intravascular hemolysis as 
seen in our patient mimics the clinical picture of 
complicated Malaria. One should have a high index of 
suspicion and low threshold for investigations where 
cases are complicated. In the periphery, where 
investigation facilities are limited and even simple 
monitoring facilities like pulse oximetry are 
unavailable, early referral to higher centers in the event 
of complications is recommended. 
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Abstract: 


Location and thorough instrumentation of all the canals in the root ofa diseased tooth normally ensure success of 
the endodontic therapy. Present case was referred for endodontic therapy of mandibular second premolar. Clinical and 
radiographic examination revealed inadequate root canal filling. Three canals were located. Endodontic therapy was 


performed under aseptic conditions. 


Key Words: Pre-molar, Three root canals, Re-root canal treatment. 


Introduction: 

Detailed knowledge of root canal 
anatomy and awareness of the configuration of the pulp 
canal are essential when practicing root canal therapy. 
There are evidences that root canal morphology is 
almost limitless in its variability. The unusual number 
of canals should always be expected in various teeth. 
Untreated root canals may cause failure of the 
treatment. 

Mandibular second premolars are known to 
have a single canal. According to El-Deeb (1982) the 
mandibular premolars may show wide variation in their 
root canal anatomy. The incidence of their having two 
or three canals was reported to vary from 0 to 34.3%. 
(Zillich & Dowasn ,1973; Vertucci, 1978; Yang et al, 
1988). 

Case reports describing four canals in 
mandibular second premolar have been occasionally 
published (Yang et al, 1988; Wong, 1991). Thus, the 
knowledge & recognition of atypical anatomy is 
important even though it is not usually encountered. 

The aim of this article is to report an uncommon 
condition of mandibular second premolar with three 
distinct canals. 


Case report: 
A 28 years old female with severe pain in right 
mandibular region was referred to the Department 
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of Conservative Dentistry and Endodontics for 
evaluation of root canal therapy. Clinical examination 
revealed that the mandibular second premolar tooth 
responded positively to percussion but not to 
palpation. Radiographic examination revealed short 
and inadequate root canal filling. (Fig. 1). 


Fig. I: Pre-operative radiograph showing the poor root canal filling. 


The tooth was isolated with rubber dam, the 
old amalgam filling was removed and the access 
cavity preparation was re-established. The gutta- 
percha was removed using Hedstrom file size 15 
without solvent. Three canals were located : buccally, 
lingually and an extra canal in the middle. The 
working length was checked radiographically 
(Fig. 2). 

The canals were conventionally instrumented 
with a # 35K file using crown-down pressureless 
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Fig. II : Working length radiograph showing files in the three root 
canals. 


technique. Canal was irrigated with 5.25% sodium 
hypochlorite, dried with sterile paper points and sealed 
with formacresol. The access opening was closed with 
Cavit. Antibiotics along with analgesics and anti- 
infammatory drugs were prescribed for 3 days. 

The patient returned asymptomatic after 3 
days. Tooth was isolated with rubber dam, the canals 
were instrumented with # 35 K file and irrigated with 
sodium hypochlorite and saline. Patient was recalled 
after 4 days. On fifth day, tooth was irrigated with 
sodium hypochlorite and saline to remove all the 
remnants of the formacresol and then dried with paper 
points. Master cone was selected and the canals were 
filled with gutta percha and AH26 sealer cement using 
lateral condensation. Access opening was sealed with 
amalgam restoration. Post-operative radiograph was 
taken to confirm the quality of the filling (Fig. 3). The 
patient was referred to the prosthetic clinic for crown 
construction. 


Fig. II] : Obturation of the three root canals. 
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Patient was asked to come for follow up after 
one month. At the end of one month she conveyed 
that she was unable to come for follow up but that 
she was asymptomatic. 


Discussion: 

Inadequate debridement and/or incomplete 
obturation of the root canals were found to be the 
commonest cause of root canal therapy failures 
(Grossman, 1972). If a canal is originally cleaned 
but incompletely filled, tissue fluids from the adjacent 
area could cause chronic inflammatory response in 
the periradicular tissue (Seltzer et al, 1967). 

In this case three canals were identified, out 
of which only one was filled inadequately. Short canal 
fillings usually offer no serious problem in 
retreatment. That is why a Hedstrom file was used 
without solvent. If a canal is inadequately filled, it is 
generally due to insufficient canal preparation. In a 
study of endodontic failures, from histology 
perspective, Seltzer et al (1967) reported inflammed 
or necrotic pulp tissue in teeth in which endodontic 
therapy had failed. They found tissues in canals that 
were not instrumented during treatment. 

Although the success rate of retreatment of 
failed therapy is high, it may be lower than that for 
initial endodontic therapy (Sjogren et al, 1990). Non- 
surgical retreatment is always preferable and should 
be attempted before resorting to surgery. The 
objective of retreatment is to perform endodontic 
therapy in order to return the treated tooth to function 
and comfort, and to allow the supporting structures 
to heal completely. Retreatment of the present case 
was performed using the crowndown pressureless 
technique. It has been advocated by Marshall & 
Pappin (1980) in which Gates Glidden drills and large 
size files should first be used in the coronal two thirds 
of the canal and then smaller files are progressively 
used from the crown-down until the desired length is 
reached. This technique has the advantage of 
enlarging and cleaning the coronal area before 
proceeding deeply into the apical regions from where 
majority of the infected tissue is removed (Marshall 
& Pappin, 1980; Saundars & Saundars, 1992). 
Furthermore, it provides unobstructed access for 
instruments to follow. This would help to minimize 
post-operative discomfort by preventing the 
inoculation of periradicular tissues with bacteria and 
necrotic tissue that might be pushed out by hand files. 
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A thorough knowledge of the pulp space 


morphology is essential for successful endodontic 
therapy. This may help to reduce endodontic failure 
caused by incomplete obturation. An extra root canal 
may be detected by careful clinical and radiographic 
investigation of the floor of the pulp chamber.(Zillich 
& Dowsan, 1973). Finally, variations in root canal 
morphology must be considered before starting the 
root canal therapy. 
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Abstract: 


Ectopia cordis is a rare congenital abnormality characterised by partial or complete displacement of 
the heart outside the thoracic cavity. It can be associated with other congenital abnormalities. The present case 
was a two hours old male child and a product of non-consanguineous marriage. Child had thoraco-abdominal 
ectopia cordis. Condition of child detoriated rapidly and succumbed before any investigation and surgical 


intervention could be performed. 


Key Words: Ectopia Cordis Thoracoabdominalis, Sternal Cleft. 


Introduction: 

Ectopia cordis is defined as complete or partial 
displacement of the heart out side the thoracic cavity. 
It is a rare congenital defect in fusion of the anterior 
chest wall resulting in extra thoracic location of the 
heart (Hornberger et al, 1996; Kim et al, 1997). It 
occurres in 5.5 to 7.9 per 1 million live births 
(Hornberger et al, 1996). This anomaly is classified 
into five types : cervical, cervicothoracic, thoracic, 
abdominal, and thoracoabdominal (Kim et al, 1997). 
The two most common forms of ectopia cordis are the 
thoracic and thoracoabdominal type (Amato et al, 1995; 
Hochberg et al, 1995). The thoracic ectopia cordis 
constitute the classic naked heart with no overlying 
somatic structures. The thoracoabdominal type is 
frequently associated with Cantrell’s pentalogy, which 
include bifid sternum, deficiency of the diaphragm, 
defect of diaphragmatic pericardium, defect of the 
anterior abdominal wall, and intracardiac defects 
(Amato et al, 1995; Abdallah et al, 1993). 


Case Report: 

A fullterm 2 hours old male boy weighing 2.4 
kg was shifted to our hospital with Ectopia Cordis. He 
was born to a 26 year old mother by caesarian section 
due to fetal distress. There was no history of consangu- 
ineous marriage, antenatal infection, drug ingestion, 
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exposure to radiation etc. Priliminary examination 
of the baby revealed peri-oral cyanosis with heart rate 
of 140/min and respiratory rate of 50/ min. The heart 
of baby was lying outside the thoracic cavity & devoid 
of pericardium with a Sternal Cleft. The apex of heart 
was pointing anteriorly. Baby also had associated 
supraumblical omphalocele which contained the liver 
and bowel with a thin membrane covering the 
omphalocele. The sternum was bifid in lower half, 
with an inter-ridge distance of 5 cm, through which 
the heart was protruding for 4-5 cm. (Fig. 1). 

Baby was resuscitated on admission and 
initial management included covering of the heart and 
omphalocele with sterile-soaked dressing and 
systemic antibiotics coverage. 


Fig 1: Baby with Ectopia Cordis Thoracoabdominalis showing naked 
heart lying outside the thoracic cavity and associated exomphalos. 


The baby deteriorated rapidly and inspite of 
supportive management baby unfortunately died 
within few hours of birth before any investigations 
and surgical intervention could be undertaken. At our 
hospital performing a medical autopsy is not a routine 
practice & obtaining consent for the same is difficult, 
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therefore, the underlying cardiac defects and associated 
malformations could not be ascertained. 


Discussion: 

Ectopia cordis is a rare and striking congenital 
heart defect, which was first observed 5000 years ago 
(Taussing, 1982). The term ectopia cordis was first 
coined by Haller in 1706. The defect is described as 
malposition of the heart, partially or completely outside 
the thorax. According to the position of the misplaced 
heart, ectopia cordis can be classified into five types: 
1) cervical, in which the heart is located in the neck 
with sternum that is usually intact; 2) thoracicocervical, 
in which the heart is partially in the cervical region but 
the upper portion of the sternum is split; 3) thoracic, in 
which the sternum is completely split or absent, and 
the heart lies partially or completely outside the thorax; 
4) thoraco-abdominal, which usually accompanies 
Cantrell’s syndrome; 5) abdominal, in which the heart 
passes through a defect in the diaphragm to enter the 
abdominal cavity.(Kim et al, 1997; Dobell et al, 1982). 

Genesis of ectopia cordis has not been fully 
explained, although several theories have been offered 
(Dobell et al, 1982). Predominent theory states that 
there is primary failure of descent & mid line fusion of 
the lateral body folds (Hump! et al, 1999); early rupture 
of chorion & / or yolk sac causing failure of midline 
fusion, amniotic band syndrome (Dobell et al, 1982; 
VanAllen & Myhre, 1985). 

The majority of ectopia cordis patients have 
associated intracardiac defects. Ventricular septal 
defect, atrial septal defect, tetralogy of Fallot, and 
diverticulum of the ventricle are the most commonly 
encountered heart lesions (Amato et al, 1995; Leca et 
al, 1989). The severity and the complexity of the 
intracardiac defect contribute largely to the poor 
prognosis associated with this malformation(Amato et 
al, 1995). 

It has been also observed that the ultimate 
survival of these patients depend more on the presence 
or absence of intrinsic cardiac defects rather than 
surgical techniques. Most of infants are stillborn or die 
within first few hrs or days of life (Hump! et al, 1999; 
Shamberger, 1998). 

The overall objectives of ectopia cordis 
management are: closure of the chest wall defect, 
including the sternal defect, repair of the associated 
omphalocele, placement of the heart into the thorax, 
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and repair of the intracardiac defect (Dobell et al, 
1982; Leca et al, 1989). 

Ectopia cordis is a rare congenital 
malformation which may require a staged procedure 
to achieve a complete repair. The prognosis of this 
condition has been poor historically. With the 
advances in all aspects of medicine, the number of 
infants with ectopia cordis who undergo successful 
surgical repair and survive is steadily increasing. 
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Abstract: 


Larynx is a multifunctional organ. Laryngeal cavity is divided into the supra-glottic, glottic and sub-glottic cavity 
by vestibular fold (False vocal cords) and vocal folds (True vocal cords). Various conditions are responsible for vocal cord 
paralysis; commonest one is recurrent laryngeal nerve injury during neck surgeries. Possible complications should be kept 
in mind by surgeons and anesthetists. In this paper we have discussed various conditions causing vocal cord paralysis. 


Key Words: Larynx, Vocal cords, Recurrent laryngeal nerve, Paralysis. 


Introduction: 

Laryngeal primordia appears at approximately 
33 days of gestation. At this stage auditus becomes ‘T’ 
shaped by the growth of epiglottis in anterior direction 
while arytenoid cartilages grow in the lateral direction. 
The adult larynx is about 5 cm in length in males and 
shorter in females. Longer length in males is due to 
larger growth after puberty. Larynx descends from the 
level of C5 vertebra at the age of 2 years to C6 —C7 in 
adult position. During this descend the relationship 
between the internal and external parts of the larynx is 
maintained. The position of true vocal cords remains 
midway between the thyroid notch and lower border 
of thyroid cartilage. The narrowest part of larynx in 
children is subglottic region and rima glottidis in adults 
(O’ Neill et al, 1998). 

The larynx serves three basic functions. First 
it protects the respiratory passage against invasion of 
the food and foreign bodies. Secondly it maintains the 
patency of airway thereby helps in respiration and lastly 
it also serves as organ of phonation. Most primitive 
and primary function of the larynx is protection of the 
lower airway. Larynx first evolved as sphincter for 
prevention of ingress of water into the airway of 
lungfish, but with subsequent evolution of the dilators, 
active opening is permitted (Negus, 1949). 

The inlet of the larynx is set obliquely facing 
backwards (Fig.1). The inlet bounded anteriorly by 
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the upper border of the epiglottis. The aryepiglottic 
fold containing aryepiglottic muscles and corniculate 
and cuneiform cartilages. The inlet is related laterally 
on each side to the piriform recess of the 
laryngopharynx. The cavity of the larynx is divided 
into the supraglottic, glottic and sub-glottic cavity, 
by two pairs of horizontal folds, the vestibular and 
vocal folds as shown in figure 2. Vestibular folds are 
also termed as false vocal cords and vocal folds are 
termed as true vocal cords. Each vocal fold consists 
of central part formed by muscle, intermediate part 
formed by conus elasticus consisting of layers of 
collagen and elastic tissue which in turn is covered 
by epithelium and superficial layer of lamina propria 
(Reinke’s space) as shown in figure 3 (Cummings et 
al, 2005). 


Discussion: 

Various pathological conditions are 
responsible for vocal cord paralysis. The most 
common cause of the vocal cord paralysis is recurrent 
laryngeal nerve injury (Fernandes & Mesqnita, 1997; 
Shindo et al, 2005). Most of the recurrent laryngeal 
nerve injuries occur during neck and mediastinal 
surgeries. Neoplasms, tracheal intubation, blunt 
trauma, inflammation and some idiopathic condition 
are other common causes. Although, rarely direct 
infiltration of recurrent laryngeal nerve by laryngeal 
tumors causes vocal cord paralysis (Million, 
1992).Skalicky et al (2007) stressed about the 
protection of the nervous laryngeus recurrens from 
iatrogenic damage. Many central nervous system 
disorders and various congenitle abnormalities may 
cause vocal cord paralysis viz. transient ischaemic 
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Fig. I: Photograph of sagittal section through larynx showing different 
parts. 


attacks, hydrocephalus, syringobulbia, Arnold —Chairi, 
malformations, Shy - Drager syndrome, multiple- 
system atrophy and amyotrophic lateral sclerosis (Terris 
et al, 1992; Hillel et al, 1999; Cummings et al, 2005; 
Boey et al, 1995; Glucan et al, 2005). Endotracheal 
intubation causes unilateral paralysis of vocal cord due 
to acute trauma ( Terrence, 2007 ) and bilateral paralyis 
due to prolonged use of endotracheal tube (Gibbin & 
Egginton, 1981). Chen et al (2007) reported radiation 
induced cranial nerve paralysis in head and neck cancer 
may play a significant role in vocal cord paralysis. 
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CONUS, 


ELASTICUS: 


Fig. IIH: Photograph showing epithelial layer, sub-epithelial lamina 
propria, crico-vocal membrane (conus elasticus) with vocal process as 
seen by dissection of larynx. 


Vocal cord paralysis may be unilateral or 
bilateral. Unilateral vocal cord paralysis is more 
common than the bilateral. Etiology of the unilateral 
and bilateral vocal cord paralysis is almost the same 
but with a varying percentage (Benninger et al, 1994; 
Hillel et al,1999). Unilateral paralysis is seen in 
almost 75% of cases (Terris et al, 1992). In unilateral 
vocal cord palsies, left sided palsies (in 56% cases) 
are more common than the right because of the longer 
course and extension of the recurrent laryngeal nerve 
in the mediastinum (Jacob et al, 1987). Nerurkar et 
al (2006) in a series of 85 patients with unilateral 
paralysis of vocal cords observed left sided palsy in 
68 patients and right sided in 17 patients. In 90 % of 
cases of unilateral vocal cord paralysis, there is an 
involvement of recurrent laryngeal nerve (Terris et 
al, 1992). 

Chen et al (2007) studied 291 patients, out 
of which 259 patients presented with unilateral vocal 
cord paralysis and 32 with bilateral vocal cord 
paralysis. These were attributed to surgical in 40.2%, 
neoplastic in 29.9%, idiopathic in 10.7%, traumatic 
in 8%, central in 3.8%, radiation induced in 3.4%, 
inflammatory in 2%, cardiovascular in 1.7% and other 
causes in 0.3% cases. Hulscher et al (1999) in his 
retrospective study of 241 patients who underwent 
transhiatal oesophagoctomy observed thirty-one 
patients with recurrent laryngeal nerve paralysis out 
of which 3 had bilateral and 28 with unilateral palsies. 
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Ishimoto et al (2002) encountered unilateral 
vocal cord paralysis in 19 patients and bilateral vocal 
cord paralysis in one patient postoperatively in 62 
patients of thoracic aortic aneurysm. 

Yoskovitch & Kantor (2001) reported a unique 
case of unilateral vocal cord paralysis due to 
degenerative cervical spine disease resulting in extrinsic 
compresson of recurrent laryngeal nerve. 

Bilateral vocal cord paralysis was observed 
following anterior cervical discectomy and fusion. 
(Hachwa & Halim, 2006; Manski et al, 1998). 

Witt (2003) observed a case of sarcoidosis with 
cranial polyneuritis with bilateral paratracheal and 
mediastinal adenopathy resulting in bilateral vocal cord 
paralysis. Aydin et al (2002) observed a case of bilateral 
vocal cord paralysis caused by cervical spinal 
osteophytes compressing the recurrent laryngeal nerve. 
Bilateral vocal cord immobility can be life threatening 
for some patients. Weksler et al (2001) reported an 
unusual bilateral vocal cord paralysis following 
preoperative bupivacaine infiltration for pain control 
of tonsil surgery. Knowledge of such uncommon 
complications should be kept in mind by anaesthetists 
and surgeons. 

Sometimes weakness or a paradoxical motion 
of vocal cords may mimic paralysis (Hillel at al, 1999). 
In such cases of paradoxical motion, vocal folds 
approximate together during inspiration, instead of 
opening normally. Therefore, it is essential to consider 
paradoxical movements as a differential diagnosis of 
bilateral vocal cord paralysis. 

In 0.3% to 1% cases an unusual ‘non-recurrent’ 
laryngeal nerve may arise from the vagus nerve, usually 
on right side. This may get injured during surgery or 
due to laryngeal pathology leading to paralytic 
condition of vocal cords (Stranding, 2005). 

Growths on vocal cords varies from simple 
benign nodule to malignant growth in the form of polyps 
(Fig. 4), which may lead to dysfunction of the vocal 
cords. This infiltration may be direct or indirect from 
metastasis. A well recognised form of papillary 
carcinoma of thyroid directly infiltrating the larynx was 
reported by Mcaffrey et al (1994). Varghese et al (2003) 
reported an unusual metastasis of papillary carcinoma 
indirectly affecting vocal folds. Many researchers 
reported vocal cord dysfunction as a consequence of 
the laryngeal tuberculosis mimicking carcinoma larynx 
(Hunter et al, 1981; Bull, 1966). Glottic tumors will 
not show the signs of spread of metastasis to adjacent 
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lymph nodes at presentation because glottis is very 
poorly endowed with lymphatic vessels (Stranding, 
2005). 


POLYPS 


Fig. IV: Photograph showing vocal cord polyp as seen by direct 
laryngoscopy. [By courtesy of Dr. Devendra Mahore, Professor of ENT, 
Govt. Medical College, Nagpur.] 


Conclusion: 

Paralysis of the vocal fold is most common 
laryngeal pathology. A detailed clinical history and 
meticulous examination on head and neck is necessary 
to evaluate vocal cord paralysis. It is essential that 
anaesthesiologists and surgeons should be well versed 
with the topographic anatomy of the larynx and all 
possible complications should be kept in mind before 
surgeries. 
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Abstract: 

Oral submucous fibrosis (OSF) is now accepted globally as an Indian disease, having highest malignant potential 
than any other oral premalignant lesions. The understanding of the exact role of alkaloids and other etiological agents with 
respect to pathogenesis will help the management and minimize the blind clinical trials and treatment modalities. This 
article provides an overview of the etiopathogenesis with stress on the recent concepts related to this chronic “Indian 


Disease”. 
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Introduction: 

Oral submucous fibrosis (OSF), now globally 
accepted as an Indian disease, has one of the highest 
rates of malignant transformation amongst potentially 
malignant oral lesions and conditions. The condition 
has also been described as idiopathic scleroderma of 
mouth, idiopathic palatal fibrosis and sclerosing 
stomatitis. It was first described three decades ago 
by Pindborg & Sirsat (1966). The hallmark of the 
disease is submucosal fibrosis that affects most parts 
of the oral cavity, pharynx and upper third of the 
esophagus leading to dysphagia and progressive 
trismus due to rigid lips and cheeks. 

The disease is predominantly seen in Asian 
countries, prevalence being more in India (Fig. 1). 


Fig. I: Grey areas demonstrate regions which have betel quid chewing 
habits in south-east Asia with India being the most affected country. 
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Recent epidemiological data indicates that the number 
of cases of OSF has risen rapidly in India from an 
estimated 250,000 cases in 1980 to 2 million cases 
in 1993. The reasons for the rapid increase of the 
disease are reported to be due to an upsurge in the 
popularity of commercially prepared areca nut 
preparations (pan masala) in India(Ranganathan et 
al, 2004) and an increased uptake of this habit by 
young people(Gupta et al, 1998) due to easy access, 
effective price changes and marketing strategies. 

Oral Submucous fibrosis is diagnosed on the 
basis of clinical criteria including oral ulceration, 
paleness of the oral mucosa and burning sensation 
(particularly in the presence of spicy foods), harden- 
ing of the tissue and presence of characteristic fibrous 
bands. The fibrosis involves the lamina propria and 
the submucosa and may often extend into the under- 
lying musculature resulting in the deposition of dense 
fibrous bands giving rise to the limited mouth open- 
ing which is a hallmark of this disorder. 


Etiology: 

Epidemiological data and intervention 
studies suggest that areca nut is the main aetiological 
factor for OSF (Pindborg et al, 1984; Seedat & Van 
Wyk, 1988; Sinor et al, 1990; Maher et al, 1994; Murti 
et al 1995; Merchant et al, 1997; Shah & Sharma, 
1998; Yang et al, 2001; Farrand et al, 2001; IARC, 
2004; Jacob et al, 2004). Other etiological factors 
suggested are chillies, lime, tobacco, nutritional 
deficiencies such as iron and zinc, immunological 
disorders, and collagen disorders. Extensive research 
is being done on the Indian supari (areca nut / 
betel nut, Fig. 2). 
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Fig. l:Areca nut —Indian supari is the main cause for submucous 
fibrosis 


Areca nut: 

The term areca nut is used to denote the 
unhusked whole fruit of the areca nut tree and term 
betel nut is used exclusively to refer to the inner kernel 
or seed which is obtained after removing husk. The 
betel nut has psychotropic and anti helminthic property 
due to presence of areca alkaloids. Four alkaloids have 
been conclusively identified in biochemical studies, 
arecoline, arecaidine, guvacine & guvacoline, of which 
arecoline is the main agent. These alkaloids have 
powerful parasympathetic properties which produce 
euphoria and counteract fatigue. 

Nitrosation of arecoline leads to the formation 
of areca nut specific nitrosamine namely 
nitrosoguvacoline, nitrosoguvacine and 3-methyl 
nitrosominopropionitrile, which alkylate DNA. 
Metabolism of these areca nut specific nitrosamine lead 
to formation of cyanoethyl, which binds with o’methyl 
guanine in DNA. Prolonged exposure to this irritant 
leads to malignant transformation. 

Recently suggested pathogenesis of oral 
submucous fibrosis is by dual action of areca nut. It is 
suggested that arecoline not only stimulates fibroblastic 
proliferation and collagen synthesis but also decreases 
it’s breakdown. This suggests that arecoline is the active 
metabolite in fibroblast stimulation. 


Areca and slaked lime : 

Ina habitual betel nut chewer, oral submucous 
fibrosis may be caused by the amount of tannic acid 
contained in the betel nut, the influence of mixed 
calcium powder and the conditional action of arecoline 
content in betel nut, affecting the vascular supply of 
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oral mucosa and causing neurotropic disorder .This 
view was further supported by the finding that, 
addition of slaked lime Ca(OH), to areca nut in pan 
facilitates hydrolysis of arecoline to arecaidine (more 
potent than arecolin) making this agent available in 
the oral environment. 


Tobacco & Lime: 

These are known irritants and causative 
factors in oral malignancy. They may act as local 
irritants. The commercially freeze dried products such 
as Pan masala, Gutka and Mawa (areca, tobacco and 
lime) have high concentrates of areca nut per chew 
and appear to cause OSF more rapidly than by self 
prepared conventional betel quid which contain 
smaller amounts of areca nut. (Shah & Sharma, 1998; 
Sinor et al, 1990). 


Chillies: 

The use of chillies (Capsicum annum and 
Capsicum frutescence) has been thought to play an 
etiological role in oral submucous fibrosis. Capsaicin, 
which is vanillylamide of 8-methyl-6-nonenic acid, 
is the active ingredient of chillies, play an etiological 
role in oral submucous fibrosis (Rajendran, 1994). 


Nutritional deficiency: 

A subclinical vitamin B complex deficiency 
has been suspected in cases of OSF with 
vesiculations and ulcerations of oral cavity. The 
deficiency could be precipitated by the effect of 
defective nutrition due to impaired food intake in 
advanced cases and may be the effect, rather than the 
cause of the disease (Rajendran, 1994). 


Defective iron metabolism: 

Microcytic hypochromic anemia with high 
serum iron has been reported in submucous fibrosis 
(Rajendran, 1994). 


Collagen disorders: 

Oral submucous fibrosis is thought to be a 
localized collagen disease of oral cavity. It is linked 
to scleroderma, rheumatoid arthritis, Duputreyen’s 
contracture and intestinal fibrosis. A link between 
scleroderma and oral submucous fibrosis has also 
been suspected on the basis of similarity of histologi- 
cal characteristics (Tsai et al, 1999; Tilakratne et al, 
2005). 
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Immunological disorders: 

Raised ESR and globulin levels are indicative 
of immunological disorders. Serum immunoglobulin 
levels of IgA, IgG and IgM are raised significantly in 
oral submucous fibrosis. These raised levels suggest 
an antigenic stimulus in the absence of any infection. 
Circulating autoantibodies are also present in some 
cases of oral submucous fibrosis (Canniff et al, 1985). 


Pathogenesis: 

I Collagen accumulation: 

Oral submucous fibrosis results from increased 
production of collagen by fibroblasts. In addition to 
this there is decreased breakdown leading to 
accumulation of excessive amount of collagen. 


a) Increased Collagen Production: 

Under the influence of areca nut, fibroblasts 
differentiated into phenotypes that produce more 
collagen. The alkaloids present in areca nut, arecadine 
and arecoline are responsible for this. Arecoline gets 
converted in to arecadine which is the active 
metabolite. There is dose dependent increase in 
production of collagen by fibroblasts under influence 
of these factors (Flow chart-1;Meghji et al, 1987; Kuo 
et al, 1995). 

Various cytokines are increased in oral 
submucous fibrosis. These are: Transforming growth 
factor B(TGF-B), Platlet derived growth factor (PDFG) 
and Basic fibroblast growth factor (bFGF). These are 
fibrogenic growth factors that stimulate collagen 
production. Another cytokine that has anticollagen 
effect is Interfran-a (IFN-a). This is decreased in OSF. 
Thus overall there is stimulation of collagen synthesis 
through different mechanisms (Haque et al, 1998). 


Areca nut 


Alkaloids 
ih Stimulate 
Fibroblasts 
Tannins 
Increased formation of collagen 


Stabilization and cross linking of 
collagen fibers 


Accumulation of collagen in the 
submucosa 


Oral submucous fibrosis 


Flow chart 1: Role of areca alkaloids in OSF (Ghom & Mhaske, 2008). 
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b) Stabilization of collagen structure and decreased 
collagen breakdown: 

One of the mechanisms that can lead to 
increased fibrosis is by reduced degradation of 
collagen by forming a more stable collagen structure. 
Betel nut contains tannin. Tannin has ability to 
stabilize collagen by cross-linking it. With the 
progression of the disease type III collagen is almost 
completely replaced by type I (Utsunomiya et al, 
2005). Type I collagen is more resistant to 
degradation than type III. An important finding from 
these studies is the identification of excess a-1 chains 
relative to -2, suggesting an alteration of collagen 
molecules during the progression of the disease. 
Although, the biological function of this trimer is 
not known, it is regarded as more resistant to 
degradation than the normal collagen molecule (Tsai 
et al, 1999). 

Another component of betel nut that aids this 
cross-linking is copper. It is a constituent of enzyme 
lysyl oxidase. This enzyme also causes cross-linking 
and makes collagen resistant to degradation by 
collagenase. Due to action of tannin and copper, 
collagen that is produced in OSF is highly resistant 
to remodeling and phagocytosis (Tsai et al, 1999). 

It is fibroblast that brings about remodeling 
and phagocytosis of collagen. As in OSF, these 
fibroblasts are affected and phenotypically changed, 
they cannot degrade collagen. Studies on the effects 
of arecoline on both normal and OSF fibroblasts in 
culture revealed an elevated rate of collagen synthesis 
by OSF fibroblasts as compared to normal fibroblasts. 


Areca Nut 


Trauma During chewing 
Alkaloids 
Arecoline, Areaidine, guacine 


Inflammation Tannins and 
catechins 
Stimulation | Copper 
Fibrgbissts Growth factors Stablization 
Cross-linking 


Increasing collagen synthesis Decreassed phagocytasis —p Decreased phagocytosis 


Collagen 
accumulation 


Oral submucous fibrosis 


Flow chart 2: Role of areca nut in oral submucous fibrosis (Ghom & 
Mhaske, 2008) 
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Although the reason for this elevation is not clear, some 
authors proposed that it could reflect the clonal selection 
of a highly fibrogenic cell population in the altered 
tissue under the influence of local factors such as 
interleukin-1 from inflammatory cells (Utsunomiya et 
al, 2005). This leads to decrease in phagocytosis & 
accumulation of collagen in oral mucosa (Flow chart 
2).Glycogen consumption is physiologically related to 
cellular activity of muscle fibres. Over activity of 
muscles results in excessive glycogen consumption, 
leading to its depletion. In areca nut chewers there is 
overactivity of muscles due to repeated, continuous 
chewing and use of heavy force to crush the hard nut. 
This increased muscle activity along with diminished 
blood supply, following connective tissue changes leads 
to muscle degeneration and fibrosis. 


IT Increased expression of fibrogenic cytokines: 

The most important finding in the various 
studies was the demonstration of increased expression 
of fibrogenic cytokines namely TGF B-1, PDGF and 
bFGF in OSF tissues compared to normal (Haque et al, 
1998). These observations may suggest that the disease 
process in OSF may be an altered version of wound 
healing as recent findings show that the expression of 
various ECM molecules are similar to those seen in 
maturation of granulation tissue.(Utsunomiya et al, 
2005) 


IIT Genetic polymorphisms predisposing to OSF: 

Polymorphisms of the genes coding for TNF-a 
has been reported as a significant risk factor for OSF. 
TNF -a is known to stimulate fibroblastic proliferation 
in vitro (Vilcek et al, 1986). Evidences suggest that 
collagen-related genes are altered due to ingredients in 
the quid.The genes COLIA2, COL3A1, COL6A1, 
COL6A3 and COL7A1 have been identified as definite 
TGF-B targets and induced in fibroblasts at early stages 
of the disease. The transcriptional activation of these 
procollagen genes by TGF-f suggests that it may 
contribute to increased collagen levels in OSF 
(Rajalalitha & Vali, 2005). 


IV OSF as an autoimmune disorder: 

OSF is also thought to be an autoimmune 
disease. The presence of various autoantibodies in 
varying titers is reported in several studies confirming 
autoimmune basis to the disease. Few studies have 
reported on HLA typing of OSF patients and controls. 


People’s Journal of Scientific Research 42 


Higher frequencies of OSF are found in HLA A10, 
DR3 and DR7 types when compared to an ethnically, 
regionally and age-matched control group (Cannif 
et al, 1985; Kuo et al, 1995). Although the data on 
various HLA types, raised autoantibodies and the 
detection of immune complexes tend to indicate an 
autoimmune basis for the disease, substantial number 
of cases and matched controls may be required to 
verify these finding (Tilakaratne et al, 2005) 
Precancerous nature and malignant 
transformation: 

The precancerous nature of OSF was first 
described by Paymaster in 1956 when he observed 
slow growing squamous cell carcinoma (SCC) in one 
third of the patients with the disease. This was 
confirmed by various other workers. Pindborg in 
1972 put forward five criterias to prove that the 
disease is precancerous (Pindborg et al, 1984). They 
included, high occurrence of OSF in oral cancer 
patients, higher incidence of SCC in patients with 
OSF, histological diagnosis of cancer without any 
clinical suspicion in OSF, high frequency of 
epithelial dysplasia and higher prevalence of 
leukoplakia among OSF cases. 

Most of the earlier studies have focused on 
the prevalence of epithelial dysplasia in OSF. It has 
so far been the most reliable indicator for predicting 
potential malignant transformation of an oral 
precancerous lesion though new markers are 
emerging (Warnakulasuriya, 2001). Epithelial 
dysplasia in OSF tissues appeared to vary from 7 to 
26% depending on the study population (Pindborg 
et al, 1967; Murti et al, 1995; Lee et al, 2003). 
However, according to the current awareness of the 
disease and some refined criteria for grading 
dysplasia, it is reasonable to assume that the 
prevalence of dysplasia is more towards the midway 
of the reported range. Malignant transformation rate 
of OSF was found to be in the range of 7—-13%. 

The hypothesis that dense fibrosis and less 
vascularity of the corium, in the presence of an 
altered cytokine activity creates a unique 
environment for carcinogens from both tobacco and 
areca nut to act on the epithelium is widely being 
accepted. It could be assumed that carcinogens from 
areca nut accumulate over a long period of time either 
on or immediately below the epithelium allowing 
the carcinogens to act for a longer duration before it 
diffuses into deeper tissues. 
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Conclusions: 

Various available data suggests that the main 
causative agents for OSF are the constituents of areca 
nut, mainly arecoline, whilst tannin may have a 
synergistic role. Arecoline will interfere with the 
molecular processes of deposition and/or degradation 
of extracellular matrix molecules such as collagen. Due 
to this interference, phagocytic capacity of fibroblast 
is reduced, because of up or down regulation of key 
enzymes such as lysyl oxidase and alteration in 
expression of various ECM molecules. The process may 
also be influenced by increased secretion of 
inflammatory cytokines, growth factors and decreased 
production of anti-fibrotic cytokines. Although the 
above mechanisms may explain the induction, 
maintenance and progression of fibrosis in OSF, further 
research is required in order to identify the mechanism 
leading to carcinogenesis in this fibrotic oral mucosa. 
Nutritional deficiencies may not play a primary role 
but it could synergize the symptomotology by 
contributing to epithelial atrophy. Although the 
involvement of HLA and genetic predisposition has 
been reported, specific haplotypes have not been 
determined. The individual mechanisms operating at 
various stages of the disease—initial, intermediate and 
advanced—need further study in order to propose 
appropriate therapeutic interventions. 
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Introduction: 

Biotechnology is any technological application 
that uses biological systems, living organisms, or 
derivatives thereof, to make or modify products or 
processes for specific use. It applies the knowledge of 
biology to enhance and improve the environment, 
health, and food supply. Using biotechnology, scientists 
work to develop environment-friendly alternatives to 
fossil fuels and plastics; new medicines, vaccines and 
disease diagnostic tools and higher yielding and more 
nutrient-rich crop plants (Miller, 1991). Biotechnology 
affects every part of our lives in the 21st Century. Some 
technologies used for human welfare are: 


Bioprocessing: 

The use of bacteria, yeast, mammalian cells 
and/or enzymes to manufacture products. Large scale 
fermentation and cell cultures carried out in huge 
bioreactors manufacture useful products like Insulin, 
vaccines, vitamins, antibiotics, amino acids etc 
(Mudgett, 1996). 


Monoclonal antibodies (MCAb): 

Our immune system makes proteins called 
antibodies which are produced by cells called B- 
lymphocytes. B-lymphocytes produce antibodies when 
our immune system detects a foreign substance that has 
invaded our body. Monoclonal antibodies (MCAb) for 
medicine are produced by cloning a single cell. 
Therapeutically, MCAb are used for Home Pregnancy 
tests, to diagnose infectious diseases such as 
streptococcal infection and gonorrhoea; to detect 
cancer(they bind to tumour cells) and to detect diseases 
in plants and animals, food contaminants and 
environmental pollutants (Hubbard, 1983). 
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Cell culture technologies: 

Plant cell culture in which growing cells in 
containers or large bioreactors are achieved. Plant 
cell cultures are used to grow genetically engineered 
plants that contain useful traits, such as resistance to 
insect pests (Hansen & Wright, 1999). 

Animal Cell Culture is used for breeding 
livestock. Bovine zygotes from genetically superior 
bull and cows can be produced in large numbers to 
be implanted into surrogate cows (MacDonald, 1996). 

Human Embryonic Stem Cell (ESC) are 
undifferentiated cells that have the potential to 
develop into any cell in the human body. One source 
of ESC is the inner cell mass of the human blastocyst. 
Other sources of ESC are being discovered and 
developed (Wilmut et al, 1997). 


Tissue engineering technology: 

This is a combination of cell biology and 
materials science where semi synthetic tissues in the 
laboratory are created using natural collagen and 
synthetic polymers to produce artificial skin. The goal 
is to create complex organs as replacement for 
diseased or injured organs (Mironov et al., 2003). 


Genetic engineering technology: 

It makes the use of recombinant DNA 
technology that is the recombining of genetic material 
from two different sources. It is the next step, after 
selective breeding, in changing the genetic makeup 
of organisms (Schmidt, 1994). Products of genetic 
engineering are: a) Transgenic bacteria — bacteria that 
produces human insulin; b) Transgenic plants — plants 
that glow in the dark (firefly gene), plants that are 
resistant to disease, to frost; Transgenic animal — mice 
with human genes; animal with extra copies of growth 
hormone genes, that grows faster and produces leaner 
meat and chicken resistant to bacteria that causes food 
poisoning (Hammer et al, 1985). 
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Bioinformatics technology: 

Use and organization of information about 
biology. This is an interface of computer science, 
mathematics and molecular biology. Objective is to use 
database management to map and compare genomes, 
determine protein structure, design drugs, identify 
genes, etc (Forslund & Sonnhammer, 2008). 


DNA chip technology: 

This is a combination of the semiconductor 
industry and molecular biology which consists of a 
tagged DNA on a microchip that can be read using 
lasers, computers and microscopes and allows tens of 
thousands of gene to be analyzed on a single microchip 
and used to detect mutations and diagnose genetic 
diseases (Lemieux et al, 1998). 

In the coming years, most of the commercial 
application of biotechnology will be in four markets: 
Medical, Agricultural, Environmental and Industrial 
Systems. Though Medical and Agricultural areas are 
more relevant from the international market point of 
view, in the Indian context, environment and industrial 
products are also likely to present immense 
opportunities in the short term - both for traditional 
and modern Biotechnology products. 


Medical Biotechnology: 

To detect and diagnose many diseases and 
medical conditions more quickly and with greater 
accuracy, designer drugs, gene therapy to correct 
genetic disease, cell therapy to produce replacement 
tissues and organs, antibiotics, cancer therapy to 
suppress tumour genes and prevent or cure cancer, 
design and production of vaccines (Feber, 2001). 
Vaccine delivery systems (goats that produce milk with 
a malaria antigen in it). Vaccines have also made an 
important effort in helping to control disease epidemics. 
Forensics: DNA fingerprinting allows for the 
identification of individuals by analyzing section of 
DNA that varies widely from one individual to another 
(Findley et al, 1997). Human Genetics: Stem cell 
research has proven potential to help over 10 million 
people with osteoporosis, 43 million arthritis sufferers, 
and 250,000 people paralyzed by spinal cord injuries 
(Gardner, 2002). 


Agricultural Biotechnology: 
It is the single largest influence on farming 
since the cultivator ; increased yields per plant, 
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increased resiliency to chemicals such as pesticides, 
easier to grow economic gains for farmers, ending 
world hunger, biopesticides and biofertilisers. Today, 
there are over 200 million acres of crops in over 17 
countries that have been improved by biotechnology. 
Designer plants — genetically modified organisms 
(GMO) with inserted genes. Genetically modified 
plants can be resistant to disease, frost, and insects. 
GMO can be a factory for pharmaceuticals: tobacco 
plant that produces haemoglobin. Plants that yield a 
healthier and higher than normal crop to improve our 
food supply, animal feeds / supplements from 
agricultural products and natural products in 
healthcare (Potrykus, 1990). 


Animal Biotechnology: 

Livestock that is engineered to resist disease 
-no more mad cow disease, cattle that produces human 
pharmaceutical products and cattle with increased 
muscle mass and less fat for healthier food supply. 
Flavours / fine chemicals / amino acids / nutrient 
supplements from animal waste (Schwerin et al, 


1995). 


Environmental Biotechnology: 

Cleaning up pollution through 
bioremediation: the use of microbes to digest and 
convert unwanted waste material into harmless 
substances, cleaning oil spills using living organism, 
helping the environment: burn cleaner, made less 
toxic, biodegradable, recyclable and low to zero 
greenhouse gas emissions, reduced use of chemicals/ 
pesticides, reduced ground water contamination, 
reclaiming of polluted or salt-affected land, increased 
agricultural productivity reducing the need for land 
clearing, thus protecting biodiversity, detection, 
removal and treatment of toxins in water, air, food 
and soil, and conversion of waste into energy. The 
use of biotechnology has the potential for both 
positive and negative impacts on the environment. 
Biotechnology can be used to support work on 
recovering endangered species. (Miller, 1991). 


Industrial Biotechnology: 

Production of antibiotics, vitamins, 
detergents, new textile fibres, biodegradable plastics, 
biomass fuels: biodiesel and bioethanol, biorefineries: 
lower emissions, economical benefits: cheaper 
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production and government incentives (Lipinsky, 
1981). Recombinant DNA technology is used for 
producing various compounds in micro organisms. It 
also plays an important role in fermentation processes 
and has applications from food area to development of 
various products (Bristow, 1993). 


Conclusion: 

Biotechnology has grown more in the last 15 
years than almost any other field of science. This 
growth is due to the fact that it has helped benefit 
virtually every aspect of our lives. Its benefits may 
potentially one day be able to reach out to help virtually 
any person, in any profession, in a positive way. 
Although there are some clear concerns with the 
different aspects of biotechnology, government 
regulations have helped make sure that the technologies 
we use are safe and have constructive affects on us and 
our environment and that the positive benefits we gain 
from biotechnology far outweigh any moral and social 
implications. 
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